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The International Railway 
Association. 
No. III.* 
Bours, AXLES, AND Srrines or Locomortives. 


Mr. George Hughes, chief mechanical engineer of the 
London and North-Western Railway, is the reporter 
on these matters for countries using the English lan- 

1age; M. Minsart, of the Belgian State Railways, 

for Belgium, Denmark, Sweden, and Norway ; and 
M. Bochet, of the Department of Public Works, 
France, for other countries. The subject is: “* Best 
arrangement of the bogies, axles and springs of loco- 
ynotives. especially locomotives for high speeds with 
long wheel bases, 50 as to facilitate running round 
curves and to ensure the proper stability of the 
engines. 

a7 Hughes opens his report (October, 1921, 

Bulletin) by observing that it would appear necessary 

to treat the locomotive from the point of view of a 

vehicle, as was done by D. K. Clark in 1885 and 

Vaughan Pendred in 1908. The answers to the ques- 

tions asked of the various administrations are given 

in twelve tables, which are followed by sixty-eight 
diagrams Of locomotives. The tables are first 
summarised and then analysed. 

Bogies.—The increased size and weight of modern 
locomotives have imposed a duty on the simple type 
of bogie, or leading truck, out of all proportion to its 
guiding capacity, and so the work of guidance has 
also, to some extent, been taken up by the leading 
coupled wheels, thus lessening the engine’s stability 
on curves and increasing the wear on the leading 
coupled. wheels’ flanges. These conditions have 
resulted in the production of a lateral motion bolster 
device for locomotive bogies, which is claimed to be 
superior to three-point link suspension. In principle 
it provides a high initial resistance to lateral displace- 
ment, after which the resistance is practically con- 
stant, owing to the comparatively wide spread of 
the two bottom bearing points, to the vertical height, 
and the heart shape of the rockers. With the swing 
link type the greater the displacement the greater the 
resistance becomes. It is claimed that service trials 
with this inverted rocker truck show a marked reduc- 
tion in the wear of the flanges on the leading coupled 
wheels, and a steady action whilst running on the 
straight, combined with an absence of jerky motion 
when rounding curves—-in short, it is claimed to pro- 
vide a better riding locomotive under all track con- 
ditions. So far as can be ascertained, this type is 
not in use on any British railway, and the swing link 
type also is comparatively rarely met with on British 
railways. The inverted rocker type is adopted by the 
Erie Railroad of America, and several other railways 
in the United States of America, where the swing link 
type is very much more in evidence than in the 
author’s own country. 

Brakes on Bogies.—The Belgian State Railways were 
the first to fit a continuous brake to engine bogies, 
but the practice is one about which there is a good deal 
of controversy. So far as the author is concerned, his 
4-6-0 engines were originally fitted with vacuum 
brakes on the bogie wheels. These brakes, however, 
were not popular with those responsible for operating 
locomotives. The subject was therefore reconsidered, 
and it was decided that using a brake tended both to 
stiffen the bogie wheel base and to impede the free 
rotation of the wheels, thus increasing the tendency 
for them to mount the rail. As one of the functions 
of the bogie is to guide the engine round curves, it 
was considered advisable to keep it as flexible as 
possible, and so the bogie brakes were discontinued. 
No Lancashire and Yorkshire engines now have them. 
The majority of locomotive designers do not provide 
bogies with brakes. Exceptions to this rule are, in 
the British Isles, the Great Western Railway; in 
America, the Pennsylvania, Long Island, Norfolk and 
Western, and Virginia ; in Canada, the Grand Trunk 
Railway. These five are the only companies out of 
the fifty-two here reported upon which employ brakes 
on bogies. 

Engine Frames.—It has been suggested that plate 
frames of British design are sometimes deficient in 
the matter of effective transverse bracing. In order 
that the lateral pressure on the hornblocks may be 
safely transmitted through the thin slab, it has been 
found necessary to employ plates of excessive depth 
and to reinforce them by heavy axle guards or by 
using liner plates. It is possible that half this addi- 
tional weight, if used as effective cross bracing, would 
give a much stronger frame. It is also probable that 
if a complete knowledge of all the working stresses 
were obtainable, frames could be very much revised 
in design, effecting both a reduction in first cost and 
in maintenance costs. It is, however, practically 
impossible to obtain this knowledge of the working 
stresses, and frames are made with a generous margin 
of strength. Certainly, when a frame breaks, it rarely 
occurs that many authorities agree as to the cause, 
each advancing his own theory. 

Springs.—Spring failures on some railways amount 
to between 10 and 15 per cent., or even more, per 
annum. On the Lancashire and Yorkshire the per- 
centage for one year is 11.5. They constitute an 
item that. gives a good deal of trouble and expense at 
times, their hangers being fairly frequently in need of 
* No. I. appeared April 7th. 


adjustment, to provide the requisite weight un indi- 
vidual axles. Except in American practice equalisers 
are not generally fitted, as it is difficult to make a 
satisfactory attachment of the heavily loaded fulcrum 
bracket to an unstiffened frame plate, and the British 
permanent way does not demand these devices to the 
same extent as do the roads of some other countries. 

Compensating levers are in very general use in the 
United States, but only to a small extent elsewhere. 
As a general rule, of course, the better the permanent 
way the less necessity there is for them to be fitted ; 
but on poor track they aid materially in easing stresses, 
helping the engine to run smoothly and keeping it on 
the rails. 

On the Lancashire and Yorkshire, when the author 
designed the 4-6-0 class of locomotives, which have 
recently been converted to superheaters, he decided 
to make a special attempt to get the weights on the 
springs naturally, so that there would not be any need 
for making screw adjustments with the engine on the 
weighing machine after erection. This did not prove 
a difficult problem, and the position of the boiler was 
fixed accordingly, the weights finally coming very close 
to those estimated beforehand. 

Centre of Gravity.—The height of the centre of 
gravity has been raised of late years owing to the 
necessity of providing more and more power within 
the loading gauge, and although a fairly high centre 
of gravity may have beneficial results, it should not 
be too high, and in new designs, where boilers are 
placed very high, full consideration should be given 
to the question of overturning on curves. 

Wear of Tires._-In English practice the tires of 
coupled wheels are turned down to the diameter of 
those most worn, but as the leading coupled wheels 
usually get the most wear, that is rather wasteful 
of the remaining tires; but on locomotives with a 
leading bogie the wear on the tires of coupled wheels 
is not so variable. On some American railways a 
different system is used ; the tires are changed about, 
from wheels where the wear is greatest, to those where 
it is least, and so the locomotive is kept longer at work 
before a general turning up of tires is required. A 
good deal of success in prevention of excessive flange 
wear has resulted from various systems adopted of 
lubricating either the tire flange or the side of the rail ; 
in some cases the life of a tire having been extended 
from three to twenty months between re-turning. 
The rail, naturally, also benefits from the use of a 
lubricant. One system tried was a piece of waste 
held in contact with the driving wheel flange, on which 
the driver periodically dropped some oil. Although 
not economical in the use of oil, that plan gave 
satisfaction. Another method was to fill a tin can 
with oil and employ a wick to conduct the oil to the 
flange. In 1910 the matter was considered to be 
important enough for a special committee to be 
appointed. That committee prepared a paper on 
the subject. Many cases were reported, some of them 
showing very considerable improvement in the life 
of lubricated flanges, the general extension of their 
life being found to work out to something between 
75 to 80 per cent., besides the advantage mentioned 
already, that rails on curves did not require renewing 
nearly so frequently. 

A very successful type of flange lubricator is that 
used by the Canadian Pacific Railway, and known as 
the Collins stick graphite lubricator. In it a square 
stick of graphite is placed in a case supported by a 
bracket on the frame, ‘and the end of the graphite is 
kept in contact with the flange by"means of a spring. 

It must also be realised that the flange oiler is a 
factor in reducing coal consumption, which will be 
evident when one considers that the cause of flange 
wear is friction, and that friction increases train 
resistance, therefore requiring more effort and a 
higher fuel consumption to produce the same result. 


PASSENGER CARRIAGES. 


A report of interest to all railway passengers as 
well as to railway officers is that prepared by Mr. R. W. 
Reid, carriage and wagon superintendent, Midland 
Railway, on the subject of: ‘‘ Improvements to be 
made in the design of carriages and rules to be 
observed in the make-up of trains, so as ‘to increase 
the safety and comfort of passengers.” Mr. Reid 
deals with Great Britain, and his report-—-November, 
1921, Bulletin—is accompanied by fifty-six drawings, 
or photographs. 

Construction.—The Midland Railway is making 
considerable use of Australian jarrah and karri as 
alternatives to oak, which those woods resemble in 
many respects, but, in addition, have fire-resisting 
properties. In order that the desired rigidity of the 
framing may be assured it is the practice to stiffen 
the ordinary mortice and tenon joints with wrought 
iron or steel knees and to stiffen the roof where 
necessary by means of steel carlines, in addition to the 
angles which carry the roof and to the support afforded 
by the partitions. The bodies are constructed sepa- 
rately from the underframes, but are securely attached 
thereto, and the use of soft and readily inflammable 
woods has been reduced to a minimum. Fireproofed 
timber has been experimented with, though, on the 
whole, not very satisfactory results. 

The Great Western Railway is now building all its 
new passenger stock with oak, or other hardwood 
framing, covered with galvanised steel panelling and 
with floors formed of corrugated steel sheets covered 








with a flexible cement ; the Caledonian is also fitting 


outside steel panels from the floors to the waist rail of 
its carriages. The plates are */,,in. in thickness, and 
whilst the additional weight is negligible, the reduc- 
tion in fire risk is considerable. 

The question of all-steel coaches is receiving con- 
sideration, and apart from the London Underground 
services a few railways have experimental all-steel 
vehicles under construction for express trains. It 
is interesting to find that the Lancashire and Yorkshire 
Railway electrical services in the Manchester district 
are worked entirely by all-metal rolling stock. The 
body of the car in this case is built directly on to the 
underframe, and not as a separate unit ; the framing 
is of steel, the body panelling of aluminium, and all 
doors—-both vestibule and interior—are of pressed 
steel. All interior mouldings are of drawn steel, and the 
floors are of dovetailed steel sheets covered with 
flexible asbestos cement. The weight of these cars is 
also very little in excess of similar vehicles of wood 
construction, but it must be remembered that as these 
coaches are used for suburban services they have been 
fitted with end doors only, and do not have the 
conveniences which are customary on main line stock 
in Great Britain. 

The compartment type of coach, fitted with side 
doors, which is largely used on British railways, does 
not lend itself to steel construction so readily as the 
open car having end doors only, and an all-steel coach 
which will not greatly exceed the present one in 
weight, and give additional protection to passengers 
with the same amount of cornfort, can only be suecess- 
fully produced if the side doors and compartments 
are abandoned in favour of the vestibule type of 
vehicle. The climatic conditions prevailing in the 
British Isles, and the presence in the air of acids, par- 
ticularly the sulphurous and sulphuric acids in the 
manufacturing districts, would cause rapid corrosion 
of the thin steel plates forming the panelling unless 
carefully protected; further, in passing through 
numerous tunnels in Great Britain, considerable noise 
would have to be contended with, and the body of the 
car would require to be well insulated. 

Instead of attempting to make passenger rolling 
stock collision-proof and fire-proof—results which can 
only be obtained by very greatly increasing the weight 
of vehicles now in use in this country—the British 
railway management has rather concentrated its 
efforts on securing the safety of the line by improved 
methods of signalling and train control, and by these 
methods seeks to prevent accidents happening. That 
would appear to be a more reasonable attitude to take 
than to be hauling unnecessary weight in these days of 
costly fuel, which would result if a policy of building 
collision-proof vehicles were resorted to. 

The high quality of the materials now employed in 
rolling stock construction, together with the unprove- 
ments in design, have largely eliminated the risk of 
failure, and provided that vehicles are maintained in 
properrepair, the risks to the passengers are practically 
confined to cases of collision. The all-steel underframe 
now universally used eliminates largely the telescop- 
ing which has often followed the failure of the wooden 
underframe in collision. The centre pins and castings 
securing the bogie trucks to the underframe have 
frequently failed in collision, resulting in the bogies 
being driven from under the vehicle and the latter 
getting out of the horizontal ; the shock of the collision 
is thus taken on the bodies of the vehicles instead of 
through the buffers and steel underframes, and 
telescoping results. To overcome this danger, steel 
centre castings firmly secured to the underframe, and 
steel centre pins of increased diameter and provided 
with a large flat cotter at the lower end, are now 
used. 

Wheels, Axles,and Tires.—The latest practice is as 
follows :—All new type stock have wheels with steel 
disc centres, and the old type of Mansell wheel with a 
wood centre is being superseded. All steel used for 
axles and. tires is made to the British Standard 
Specification, and the tires are shrunk on to the 
centres and secured by a tetaining ring, usually of the 
Gibson pattern. Axle-boxes are made of cast iron. 
Oil axle-boxes have replaced grease lubrication for 
passenger stock for many years. Bottom lubrication, 
either by waste packing or a spring pad, is in general 
use, the boxes being fitted with a dust shield at the 
back. The journals of the axles are burnished, and 
overheating is avoided (a) by lining the bearings with 
white metal, (6) by using oil the lubricating proper- 
ties of which are not affected by considerable varia- 
tion in temperature, and (c) by thorough and regular 
examination. 

Brakes.—-The rapid-acting Westinghouse brake is 
not extensively used except on electrified lines, but 
the application of the automatic vacuum brake on 
long trains has been improved on a number of railways 
by the fitting of an accelerating valve, which allows 
of the brake being quickly applied in emergencies 
without the danger and discomfort attendant on the 
bunching up of the vehicles. 

W indows.—All door windows are arranged to open, 
including those in the doors of corridor partitions, 
but the quarter lights and side windows are fixed. 
The Lancashire and Yorkshire Railway has, however, 
arranged on all its centre-corridor cars, having end 
doors only, for the large emergency windows to be 
hinged at the top to swing outwards, and suitable 
notices are displayed to instruct passengers in the 
event of an accident occurring. 

Carriage Cleaning.—Once a month, or thereabouts, 
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it is neéessary to give each carriage a thorough 
cleaning, which 1s done either with mineral oil and 
waste, or with a greasy cleaning compound ; alter- 
nately, a special acid cleaning solution is used on the 
exterior—this acid cleaner is made from hydrochloric 
acid and flour suitably diluted, and after being applied 
to the woodwork by means of a stiff brush it is washed 
off with warm water, followed by the application of 
cold water. The arrangement of the lighting of the 
carriage-cleaning sheds is important. The glass in the 
roof should be fixed in such a manner that there is the 
maximum of light on the sides of the carriages where 
the men are working arid between the tracks, and 
staging should be fixed at a suitable height to enable 
the men to pass easily from one compartment to 
another and also to facilitate the outside washing of 
the carriages. 

Lighting.—The illumination of passenger trains has 
received considerable attention both with regard to 
the question of safety and to the greatest possible 
comfort of the travelling public, and many improve- 
ments have been made. Some railways still continue 
to fit their trains, particularly those working suburban 
services, with incandescent gas lighting, principally 
because it gives an excellent light with a low consump- 
tion of gas ; the fittings are reliable, simple in design, 
and require less attention than the electrical equip- 
ment. In the event of a collision there is a certain 
amount of danger from the high-pressure gas contained 
in the cylinders, particularly if the gas is allowed to 
escape, but this defect has to a large extent been over- 
come by the fitting of safety valves. On the Midland 
Railway, for example, small diameter gas cylinders, 
with their connections are housed inside the main 
members of the underframes, and safety valves— 
which close automatically when the connections are 
broken—are fitted to the cylinders. It is, however, 
@ moot point whether some of the train fires which 
have been attributed to gas were not caused through 
the live coals from the engine being scattered amongst 
the débris of the wooden coaches, but as a result of 
the Board of Trade recommendations following upon 
the investigations into railway accidents of recent 
years, several railways are fitting all their new carriage 
stock with electric light. 

The Midland Railway a few years ago fitted through 
gas control apparatus to ten of its block trains working 
between Sheffield and Manchester, on which route 
there are numerous tunnels of considerable length. 
The object was to put the lighting under the control 
of the guard, enabling him to light up the train on 
approaching, or to extinguish the lights on emerging 
from tunnels, thus economising gas which would 
otherwise be kept burning throughout the journey. 
The cost of lighting by electricity is greater than that 
of lighting a similar vehicle by gas, and electrical 
apparatus still affords a wide field for improvement 
before it can be considered as reliable as gas for train 
lighting and be capable of maintenance by the ordi- 
nary railway staff. Gas, in addition to giving the 
better light, is more convenient to manipulate, and 
is better adapted to the exigencies of ordinary railway 
service, and, apart from the fire risk, there does not 
appear to be any reason why its use should not be 
continued for train lighting. 

Heating.—Many heating systems are in use. They 
may be divided into two classes: (1) The high- 
pressure systems, and (2) the low-pressure or atmo- 
spheric systems. The low-pressure is the simplest 
form of atmospheric heater, but the use of this type 
is accompanied by a considerable escape of steam from 
the train, unless the practice of reducing the pressure 
on the main pipe (after the steam has been on the train 
for about half an hour) is adopted. 
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Developments 


AccoRDING to a report which was issued a short 
time back by the Electricity Commissioners, elec- 
trie power is generated very cheaply in the North 
of England, and the most economical steam gene- 
rating station is that at Carville-on-Tyne. The official 
test figures for the latest 10,000-kilowatt sets installed 
at the new “B” station at Carville are to be found 
on page 656 of Vol. LIX. of the Journal of the Institu- 
tion of Electrical Engineers, and they are claimed by 
the makers of the turbines—C. A. Parsons and Co., 
Limited—to show the lowest consumptions per 
kilowatt that have so far been published. The design 
of this new “ B” station involved the solution of a 


number of new problems, for the chosen steam con- | 


ditions, and a speed of 2400 revolutions per minute, 
were abnormal. The design of the 10,000-kilowatt 
alternators to work at this speed was, at the time 
when these machines were ordered, a somewhat 
troublesome problem, but the difficulties met with 
were overcome, and it is claimed that these sets were 
the pioneers of the present-day efficient and reliable 
high-speed large alternator. The rotors of these 
alternators were made with a moderate diameter, 
so as to keep the rotational stresses within the limits 
which previous experience had shown to be desirable. 
This entailed a long rotor, but the difficulty of 
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avoiding too low a critical speed was surmounted 
by making the rotor from .a single solid forging, 
whilst a new system of cooling, which is described in 
patent specifications Nos. 15,585 and 16,986 of 1914, 
made the cooling of the alternator uniform through- 
out its entire length. 

In 1912 the usual steam conditions specified for 
new plants were about 200 lb. gauge pressure, and a 
total temperature of 588 deg. Fah., or an initial 
superheat of 200 deg. Fah., but in 1915 the consulting 
engineers of the Newcastle-upon-Tyne Electricity 
Supply Company decided to adopt a pressure of 
250 Ib. per square inch at the stop valve and a total 


temperature of 650 deg. Fah., and specified that the | 
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FIG. 137—DIAGRAM SHOWING THE EFFECTS 


turbines should be capable of withstanding con- 
tinuously a temperature of 700 deg. Fah. It was 
also decided to design the plant for the highest speed 
permitted by the supply frequency, viz., 40 periods 
per second, and to make the sets develop 10,000 
kilowatts when working with a .75 power factor. 
The decision to build sets on these lines has apparently 
been fully justified by the results, for tests have shown 
results which the makers consider to be unrivalled. 
The difficulties which had to be overcome in order to 
operate the turbines at an initial steam pressure of 
650 deg. to 750 deg. Fah. were found to be due almost 
entirely to unequal heating and cooling when starting 
up and shutting down, and these difficulties were 














a 

In the first of the five 10,000-kilowatt sets installed 
in the Carville. station, “end tightened” blad 
segments composed of manganese copper about ¢in 
long were used in the high pressure cast steel cylinder 
The difference in the coefficient of expansion betwee, 
the dummy packing or the blading material ang 
that of the cylinder and shaft led to trouble, and the 
sequence of events is shown in Fig. 137. The top 
left-hand diagram shows a ring of brass strip dummy 
packing originally caulked in at the ordinary tem. 
perature of the surroundings in 6in. segments. Qp 
starting up the turbine, the brass expanded more 
than the casing, with the result that the strip was 
forced out of the groove at the weakest points, 
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OF HEATING AND COOLING IN STEAM TURBINES 


namely, at the butt joints A, B, C, &c., the effect being 
shown in the diagram, Fig. 137. On shutting down 
the turbine, the brass strip cooled more rapidly than 
the casing, and owing to the larger coefficient of 
expansion contracted to a greater extent, and definite 
gaps were left between the segments, as shown in 
the third diagram. The next time the turbine was 
started, however, the brass strip again heated up 
first and expanded more than the casing, and appeared 
to become so firmly wedged in the grooves that free 
expansion was restricted, with the result that hogging 
took place in the middle of the segments, as shown 
in the bottom left-hand diagram ; whilst on cooling 
down, the brass strip contracted freely, and the 
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FIG. 1388—CURVE SHOWING STEAM CONSUMPTION 


aggravated by the unequal coefficient of expansion 
of the materials used. On starting up a Parsons 
turbine from the cold condition, the shroud strip on 
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OF DIFFERENT SIZED TURBINES 


gaps were widened still more, as shown in the next 
diagram. 


The ultimate effects of these results was thie 


the blading heats up more quickly than anything else | formation of large gaps between the segments, 


and by its expansion spreads the blades fanwise, the | 


greatest bending stresses being produced at the roots 
of the outermost blades of a segment:‘or unit. On 
shutting down the machine, the shrouding strip 
cools down first, and owing to its contraction the blades 


are bent in the reverse direction. The greater the | 
circumferential length of the blade segments, the | 
more serious is the effect produced, and if this dila- | 
tion is sufficiently great, ultimate fracture of the | 


blades at the root is the inevitable result. 





creeping of the segments in their grooves, so that in 
some cases they were butted close together with 4 
corresponding large gap elsewhere, and general dis- 
placement out of the grooves. The cylinder blading 
behaved in a similar manner, whilst in the case ol 
the rotating blade rings on the shaft, the butted 
ends of the segments were forced outwards, and the 
blades at the ends became loose. All these troubles 
were, howeyer, largely overcome by the simple 
expedient of inserting both blade units and dummy 
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blading, t 
length of the blades and they were also brazed up 


<olid at the roots, which were accurately faced at the | kilowatts at .85 power factor. Two 10,000-kilowatt | to .9in- 
|tandem machines of similar design, but without 
| water-cooled rotors and 


ends, so that creeping was made impossible. The 
.hrouding strip was kept the same length as the blade 


watts with a maximum continuous output of 15,000 


ing at 3000 revolutions 


| 
acking strips in short lengths. In the case of the | been employed for the Dunston machines, but the | The steam conditions for which the new set is designed 
he segments were made about 1} times the | economical ontput in the latter case is 12,000 kilo-| are 275 


\ gauge pressure, a total temperature of 
650 di Fah., and an exhaust pressure equivalent 
mercury. 

It will/be seen that at the present time a good deal 
| is being done at the Heaton works of C. A. Parsons 


units, but small gaps were left between adjacent ' per minute, have recently been installed in the | and Co., Limited, in the way of constructing high 





FIG. 139--GENERAL ARRANGEMENT 


pieces. Dummy piston packing strip was inserted 
in lengths of about lin., and proved to be entirely 
satisfactory. During the construction of the later 
machines for the “‘B”’ Carville station further im- 
provements were made. 

Steel bIade material was adopted, and the individual 
“lock root "’ type of blading was introduced into the 
shafts, each blade unit consisting of a blade and 
spacing section riveted and brazed together, the 
root being heavily serrated on both sides. The blade 
units were then assembled in grooves with parallel 
sides and with correspondingly heavy serrations, the 
last blades of each row being inserted through a 
lantern space, which was finally closed by a serrated 
steel locking piece caulked in position with copper 
caulking pieces. After being assembled into a com- 
plete blade ring in the shaft, the shroud strip was 
brazed on to the blade tenons in short lengths, the 
adjacent ends slightly overlapping so that in service 
flexibility is permitted without increasing the steam 
leakage area. In the latest Parsons turbines the 
blade units are produced in one piece, a blade root 
and a spacing section being combined by a special 
process, which does not involve expensive milling 
out of the solid nor casting the blades into the roots. 
The experience obtained at Carville has enabled 
perfect ‘‘ end-tightened *’ raction blading to be pro- 
duced, and it is claimed to be quite suitable for the high 
steam temperatures which are now coming into use. 

The Table L., page 408, and the curve—Fig. 138— 
show how the increase in the size of units fulfilled the 
original expectations of Sir Charles Parsons, who 
predicted in 1884 that in large turbines the internal 
steam leakage would be quite insignificant, and that 
high economy would therefore be realised. It will 
be seen that the full load steam consumption of the 
20,000-kilowatt reaction turbine manufactured in 
1912 was only 11.25 Ib. per kilowatt-hour, and it is 
believed that this figure has never been improved 
upon with similar steam conditions. 

In 1918, however, so much further progress had 
been made that a steam consumption of just over 
10 lb. per kilowatt-hour was obtained with machines 
of only half the economical output of the Chicago set. 
This consumption, it will be seen, was obtained with 
the 10,000 - kilowatt 2400 revolutions per minute 
tandem turbines and three-phase generators built 
at the Heaton Works for the new station at Carville, 
where the stop valve steam pressure is 250 lb. per 
square inch, and the initial temperature 706 deg. 
Fah., whilst the exhaust pressure is equivalent to 
lin. of mercury. Originally the specified steam 
temperature was 650 deg. Fah., but owing to the 
efficiency of the superheaters and the absence of 
trouble with the turbines the temperature was subse- 
quently increased to 706 deg. Fah. 

The success of these five sets, which are of identical 
design and which are arranged as shown in Figs. 
139-141, led to the adoption of the three similar sets 
in the Dunston power station, where the steam con- 
ditions are slightly lower. The same generator and 


turbine frames as used for the Carville machines have 
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Percival-street station of the Mersey Power Company, 
and they are to run under the same steam conditions 
as those at Carville ; but it is confidently anticipated 
that the steam consumption will be still further 
reduced. <A similar 3000 revolutions per minute set 
is at the present time being installed at the Thornhill 
station of the Yorkshire Power Company, and two 
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FIG. 140—SECTION THROUGH PARSONS 


other machines rated at 12,000 kilowatts, are shortly 
to be sent to Australia ; whilst at the Lots-road station 
of the London Underground Railways Company the 
tenth tandem turbine has recently been erected. 
This is a 15,000-kilowatt set which runs at 2000 
revolutions per minute, or twice the speed ‘of! the 
former 15,000-kilowatt set constructed in 1914-1915. 
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OF PARSONS 10,000-KILOWATT TURBO-GENERATOR AT CARVILLE STATION 


speed tandem turbines for high pressures and tempera- 
tures. When the electrical conditions permit, it is 
now easier and better to build a 15,000-kilowatt set 
for 3000 revolutions per minute than for 1500 revolu- 
tions per minute, and this output, it is considered. is 
the maximum output that is likely to be generally 
demanded from a single machine, since there is little 
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10,000-KILOWATT TURBO-GENERATOR 


to be gained in the form of economy by a further 
increase in size. Furthermore, at a speed of 1500 
revolutions per minute the output would have to be 
| at least doubled in order to build the machine for the 
| same price per kilowatt as the 3000-revolution set. 
| The length of the tandem turbine with a double-flow 
| low-pressure cylinder has always given rise to adverse 
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criticism ; “but the makers contend that where the 
conditions permit of a high speed and where high 
pressure and temperature and large power outputs 
are involved the subdivision of the turbine into two 
separate parts composed of high and low-pressure 
cylinders is fully justified by the following advan- 
tages :—(1) The parts may be made lighter and may 
be composed of moderate-sized forgings, each shaft 
consisting of a single forging without a built-up 
construction of any kind; (2) more blading can be 
got into the machine, with the result that the increased 
available energy in extra high-pressure and tempera- 
ture steam can be more effectively utilised ; (3) double 
the output is obtained without any complication 
beyond the double ending of the low-pressure cylinder, 
the same surface speed, the same stresses, and the 
same simple type of blading being”permissible as 
in the single-cylinder design with only half the output, 
and no reduction in the surface speed is necessitated 
by complicated and weak construction of the final 
stages; (4) a reduction of temperature range per 
cylinder; and (5) increased fundamental critical 
speed of the shafts, thus enabling high speeds to be 
adopted with safety. Results of a number of trials 
on Parsons’ tandem turbines and high-speed alter- 
nators are to be found on pages 624-6 in volume 59 of 
the Journal of the Institution of Electrical Engineers. 

When the electrical conditions call for a lower 
speedsthan 3000 revolutions per minute—as, for 
example, when 25-cycle current has to be generated— 
it is possible to build a single-ended turbine for a much 
greater output. When the velocity ratio exceeds 
about .65 the efficiency curve for reaction blading 
is fairly flat, and although it may not be possible with 
very high steam pressures and temperatures to get 
sufficient blading into one cylinder to attain the best 
economy, it is said to be possible to secure a result 


which is equal to that of any other type of turbine. | 


The problems to be dealt with are :—-(1) To design 
the cylinder to operate safely when subjected to the 
entire temperature range; and (2) to get as much 
blading as possible into the cylinder without making 
the shaft unduly long. In the reaction turbine there 
are no large differences in temperature between 
adjacent parts and no sudden increases in the steam 
velocity. The thermo-dynamic head on the turbine 
is reduced with gradually ascending rapidity until 
the final exhaust pressure is reached. The com- 
paratively small diameters of the cylinder at the 
high-pressure portion enable the steel casing in 
this part of the machine to be made extremely 
strong and immune from distortion, irrespective of 
whether the machine is built on the tandem pfin- 
ciple or otherwise, and the main steam belt 
end auxiliary inlet are incorporated in tbis sec- 
tion of the turbine. A good deal of heat conduction 
normally takes place from the pmmary to the 
secondary steam inlet, so that when the by-pass is 
in operation the disturbance in temperature distri- 
bution is reduced toa minimum. Several large single- 
cylinder turbines have been built. Two 15,000- 
kilowatt turbo-alternators running at 1500 revolutions 
per minute have been constructed for the Bradford 
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FIG. 141 


Corporation, and a large single-cylinder turbine and 25- 
cycle three-phase alternator are at present under con- 
struction. This machine, which is rated at 15,000 
kilowatts at a power factor of .7, runs at a speed of 
1500 revolutions per minute and has an overload 
capacity of 18,750 kilowatts. The stop valve pressure 












whilst “the turbine is running on full load. When tl. 
turbine is at work the shaft lengthens more than th. 
casing, so that there is no possibility of the extinction 
of the axial working clearances) between the blad 
rings. It is well known that the axial adjustment of 
the working clearances is not by any means a pew idea 


Taste I.—Progress in Size and Economy of Parsons Steam Turbo-alternators, 


Steam | Steam Exhaust 


Full 
Full load, | press., | temp., | vacuum 
Date. Destination load, R.P.M. k.w. | Ib, in deg. (bar Remarks. 

k.w hour. gauge. Fah. 30in.). 
- 1884 - 7} «618,000 200 60 308 Non-condensing (turbo-dynamo 
A 1886 Newcastle - on - Tyne 75 4,800 55 100 338 Non-condensing (single-phase ) 
B 1892 Cambridge ~ 100 4,800 28 100 338 26.50 Ist condensing (single-pha«« 
Cc 1900 Elberfield . . 1,000 1,500 20.15 130 375 28.50 | Tandem cylinders 
D 1907 Carville 5,000 1,200 13.19 200 508 29.00 | Single-cylinder 
E 1914 Lots-road .. 15,000 1,000 12.07 185 500 29.00 | Tandem cylinders 
F 1913 Chi «+ «»} 20,000 750 11.25; 200 588 29.00 | Tandem cylinders 
G stuns QUVEED oo 0 ee «| SEEO 2,460 to. 05*| 250 706 29.00 Tandem cylinders 





Corrected from the mean of actual test results obtainec 


i on the official trials of five machines of identical design. 


Taste Il.—T sts of Original Typ. Oerlikon Turbines 
3000-kw. set, 3000 r.p.m 5000-kw. set, 1500 r.p.m 
Load. —— —- —— -—-- —--- 
s i lg 5) A 1 
Steam pressure at imlet « of turbine— 
Pounds per square inch, abs. é< 170 168 163.5 201.5 203 0) 
Kilogrammes per square centimetre, abs. 11.96 11.8 11.5 14.16 14.26 14.08 
Tem ure 4 oo at inlet— 
Degree, or ee ee 457 461 475 619 668 689 
om 236 238.5 246.5 326 354 363 
Theat at outlet flange ‘of turbine, per cent. 93.8 93.1 92.3 97.43 95.95 05.2 
Output in kilowatts 1596 3016 3669 2585 5038 5870 
Steam + atl ta nase kilowatt- hour— 
Pounds —— 16.1 14.2 15 12 1! 11.4 
Kilogrammes o Baltes wieee da “as 2c os « 7.32 6.46 6.82 5.46 5.0 5.19 
Overload, per cent. — — 22 . - 17 
Increase in steam consumption above full load consump: 
tion, with the same steam — ” cent. _ 6 5 
Efficiency, per cent. . ° 60.2 69.1 66.2 
Taste IL1.—Test of 800-Kilowatt New Type Ocrlikon Turbine Set, 2400 R.P.M. 
Approximate load, per cent. 60 80 100 120 140 
Steam pressure at inlet of turbine— 
Pounds per square inch, abs. e- . = 173 173 171.5 171 ; 971 
Ailogrammes per square centimetre . ere 12.18 12.18 12.04 12.0 12.0 
Steam temperature at inlet of turbine— 
Degrees, Fah. : eo es 527 539 p24 495 505 
De » Cent. 275 282 273 257 263 
Vacuum at outlet flange of turbine, per cont. 93.9 93.3 93 92.2 91.8 
Output in kilowatts ° : 465 616.5 791.7 959 1138 
Steam ~ saga on kilowatt-hour- 
Pounds — ered MWS ce - e0 17.85 16.75 16.25 16.25 15.7 
Kilogrammes 8.11 7.62 7.39 7.39 7.14 
Efficiency, per cent. 51.6 55.4 58.1 60.2 61.9 





is to be 325 lb. per square inch, the maximum initial | 
temperature 750 deg. Fah., and the vacuum 29.1 
inches. The cast steel high-pressure portion, which is 
designed on the lines previously described, is fitted:| 
with steel end-tightened reaction blading with radial | 
clearances of }in., and the axial clearances are finally | 


adjusted by means of a pivoted pad thrust block, 


for it has been utilised for the packings of the dumm) 
pistons and labyrinth glands for a period of over 
thirty years. The low-pressure blading, which receives 
steam well below the atmospheric pressure, is of the 
usual tipped radial clearance type. as the blade 
heights which are necessary in this part of the turbine 
render the leakage through the tip clearances insignifi- 
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The low-pressure rotor blading is carried on 


vant. 
profiled steel discs, which are bolted together at the | 
hubs and at the rims. The whole of the shaft is 


there . 
is entirely prevented and the axial clearances of the 


end-tightened blading are definite and safe. 


One of the most recent turbine improvements is due | 
to the Oerlikon Company, which has introduced a | 


special method of admitting extra steam during times 
of overload. Steam turbines are usually required to 
deal withan overload of, say, 25 percent. fora specified 
period, which may range from one-half to two hours, 
and, generally speaking, the steam consumption 
whilst this overload is being carried exceeds that 
which is experienced whilst the machine is running 
at the normal full load for which it has been designed. 
The method of admitting the additional steam varies 
to a great extent in different makes of turbines. In 
the Oerlikon turbine, which has pressure stages, it 
was originally customary to introduce the overload 











fore constructed so that longitudinal vibration | 


F pivots about the screw G, and the overload valve D, 
which is normally held down by the spring K, is 
lifted. The additional steam passes from the steam 
chest L through the valve D into the steam chamber 
M, and from there it passes into the nozzle segments P 
and into the first turbine wheel. It is then led through 
the overload valve E to the nozzle segments N in the 
third stage of the turbine, and from there into the 
third set of wheels, where its energy is utilised. In 
the intermediate chamber O it joins the main supply 
of steam and flows through the low-pressure portion 
of the turbine. 
| The results obtained with this system of supplying 
extra overload steam to turbines have met all expecta- 
tions. The first turbine fitted with the system was 
an 800-kilowatt machine designed for a speed of 
2400 revolutions per minute, and Table No. IIL., 
page 408, shows the results obtained during a test on 
this machine. 
The fundamental difference between the old and new 




















politan-Vickers Electrical Company set out to solve 
was that of coping adequately and efficiently with the 
great volumes of steam which are exhausted from large 
turbines when working under high vacuum, whilst 
at the same time securing a high factor of safety, 
reasonable cost, a reduction of weights and dimen- 
sions to facilitate shipment. 

In turbines which are provided with this multi- 
exhaust blading the steam enters the machine through 
nozzle boxes A and nozzles B and passes through the 
successive stages C in the ordinary way until it 
reaches the special diaphragm D, where the steam is 
divided into two parts by the annular ring E in the 

diaphragm. On passing through the outer annulus F 
the steam is expanded down to condenser pressure, 
the shape of the diaphragm at this point being suit- 
ably proportioned, whilst in the inner annulus G the 
steam passes without appreciable expansion through 
suitably formed guide blades. Opposite this annulus 
G is the inner portion of the row of moving blades H, 
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FIG. 142—-ORIGINAL TYPE OERLIKON TURBINE 


steam into the second or one of the following stages, 
as shown in Fig. 142. Steam passed from the 
steam chest through the high-pressure section into 
the intermediate steam chamber B, and from there into 
the low-pressure portion of the turbine, where there 
is full peripheral admission ; whilst in the high-pressure 
portion there is only partial admission. At all loads 
up to full load the overload valve A remains closed, 
but when the load exceeds the full normal value the 
valve opens and admits steam to the low-pressure 
portion. The Table No. II. shows the increase in the 
steam consumption under overload conditions. 

With the boiler plant available it was not possible 
to maintain the same steam conditions at all loads, 
the temperature of the steam in both the tests being 
higher during the overload tests than it was when the 
machines were running at other loads; but in 
arriving at the percentage increases given due allow- 
ance was made for that fact. Up to full load the steam 
consumption per kilowatt-hour decreases as the load 
increases, but after full load has been reached the 
consumption rises. Similarly, the efficiency of ‘the 
turbo-generator increases up to full load and drops 
on overload. The steam consumption on overload 
is not of great importance when the overloads are 
infrequent and are of short duration, but in view of the 
fluctuations of load on the supply system, a turbine 
of the type shown—Fig. 142—would not, the makers 
contend, usually be worked at full load, as the varia- 
tions in the load on the system would involve the 
by-pass valve being opened at fairly frequent intervals. 
Variations in steam pressure and vacuum have also 
to be taken into account, and the normal load under 
working conditions would hardly exceed 90 per cent. 
of the full load. With the Ocerlikon Company's 
patented arrangement for the admission of steam into 
turbines, however, the heat drop during the overload 
period can be entirely utilised. The steam passes 
from the main inlet valve into the throttle valve A— 
see Fig. 143—and the quantity of steam admitted 
to the turbine varies according to the load. The steam 
chest, as the drawing shows, occupies only a portion 
of the cireumference, and the bank of nozzles B is 
designed to deal with the quantity of steam which 
the turbine requires for full load. This steam passes 
through the high-pressure part of the machine, 
which consists of three pressure stages, and flows 
into the intermediate steam chamber C, and from there 
into the low-pressure wheels, where there is full 
peripheral admission; whilst in the high-pressure 
part there is only partial admission. In the first and 
third stage of the turbine there is a separate bank of 
nozzles for the passage of the overload steam. As 
soon as the turbine is subjected to an overload and 
the normal supply of steam is no longer sufficient to 
enable the turbine to develop the output required, 
the two overload valves D and E open automatically. 
lhe central lever F, which is fitted with an adjustable 
Screw G, opens the valve E by pressing on a pilot 
valve H, which causes the valve E to open by supply- 
ing oil under pressure to a piston. When ‘the pilot 
valve has reached its lowest position the control lever 





FIG. 1438--NEW TYPE 


arrangement lies in the fact that in the latter case the 
efficiency steadily rises up to an overload of 140 per 
cent. Tests made on a 1500-kilowatt machine have 
also confirmed this result, and with this new arrange- 
ment for admitting overload steam it is not only 
possible to run the turbine at its full capacity, 
but also run it at overload for the full period 
as determined by the heating of the generator. In 
the case of back-pressure turbines working on over- 
load the advantages of the new system of admitting 
overload steam are even greater than those which are 
obtained when the system is applied to ordinary 
turbines, as the total heat drop is smaller. -All the 
Oerlikon turbines are now provided with this improved 
arrangement, and some of them are coupled to 
generators which are capable of carrying the overload 
continuously. 

The most complete record of developments in 
large steam turbine practice that has been published 
within recent times is given in the paper which Mr. K. 
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which are proportioned to expand the steam on the 
reaction principle, and the steam then reaches the 
diaphragm J, which has two distinct annular parts, 
the part K being shaped to enable the steam to 
expand to condenser pressure, whilst the inner part L 
passes the steam on without appreciable expansion 
to suitably shaped moving blades M, where work is 
performed by reaction. The steam then passes to 
another diaphragm O, where it is finally expanded 
over the full length of the blades Q down to the con- 
denser pressure. 

This arrangement enables large outputs to be 
obtained at high speeds without the use of blades 
having excessive lengths or large diameter discs 
which involve high stresses, the factor of safety in 
turbines of large capacity being equal to or even 
higher than that which is usual with small turbines, 
and the result is attained by expanding a fraction of 
the steam in the later stages to full condenser pressure, 
whilst the other portion is dealt with in a succeeding 
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FIG. 144—-METROPOLITAN-VICKERS MULTI-EXHAUST BLADING 


Baumann read before the Institution of Electrical 
Engineers on April 7th of last year. A great_many 
points concerning the design of turbines were con- 
sidered, and one of the most important improvements 
in the Metropolitan-Vickers’ turbines that was 
described was the multi-exhaust blading as shown in 
Fig. 144. The maximum output for which a turbine 
running at a given speed and of ordinary design can 
be built is limited by the permissible length of the 
blades in the last stage, and the maximum blade 
length is determined by the factor of safety which is 
adopted. The first blade length having been fixed, 
the output is then limited by the quantity of steam 
which can be passed through the blading at reasonable 
velocity, and an increase in rating beyond that which 
corresponds to this steam capacity is only gained in 
a turbine built on ordinary lines at the expense of a 
higher steam consumption ; but the adoption of the 
multiple-exhaust system of blading has enabled 
greatly increased outputs to be obtained without any 
sacrifice of reliability. The problem which the Metro- 





stage. The number of the exhaust stages depends upon 
the particular conditions to be dealt with. Owing 
to the difference in pressure which exists between 
the inner and outer ends of the annular passages, a 
small leakage of steam takes place through the clear- 
ance spaces between the guide blades and the corre- 
sponding moving blades ; but when the large volume 
of steam at this portion of the turbine is taken into 
account, this leakage is, comparatively speaking, 
insignificant. 

In the sketch given above R is a surface feed heater 
through which the condensate is passed, and the 
steam surrounding the tubes, which are not shown, 
is drawn from the low-pressure stage of the turbine 
through an annular port 8, where there is a vacuum 
of about 22in. to 23in., and the condensed water and 
non-condensable gases are withdrawn from the heater 
R through a port T, and after being cooled it is dis- 
charged into the condenser, with the result that the 
latent heat in the steam is recovered after it has done 
a large amount of work in the turbine. 
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The Cunard Steamer Samaria. 

THE new geared turbine steamer Samaria, which has 
just been completed by Cammell Laird and Co., Limited, 
Birkenhead, for the Cunard Steamship Company, is one 
of the post-war fleet of new vessels embodying all the most 
up-to-date features in marine engineering practice. In 
addition to the Samaria, the new one-funnel turbine- 
driven Cunarders Scythia and Albania are already in the 
service. The Laconia, Andania, Antonia and Ausonia 
are approaching completion, whilst the Aurania, Ascania 
and Alaunia are still in the hands of the various builders. 
To complete the batch there remain the two vessels 
Servia and Tyrrhenia to be constructed. 

The Samaria is a sister ship of the Scythia, which has 
been running in the company’s Liverpool-New York 
service for some months. The Samaria has a length overall 
of 623ft. 9in., a length between perpendiculars of 600ft., 
a moulded breadth of 73ft. 6in., and a depth moulded to 
shelter degk of 45ft. Her gross tonnage is 20,000, and she 
is to have a sea speed of 16 knots. There will be accom- 
modation for nearly 2600 passengers, made up of 336 
first-class, 340 second-class and 1504 third-class. 

This is the second ship of the same name which the 
Cunard Company bas owned. The first was built on the 
Clyde in 1868, and was an iron brig-rigged vessel of 2574 
tons and 1320 horse-power. Incidentally it may be men- 
tioned, too, that the new Samaria is the largest merchant 
vessel hitherto built on Merseyside. She is also the first 
Mersey-built vessel of the liner type to possess propelling 
machinery consisting of the latest type of Brown-Curtis 
turbines driving twin screws through double-reduction 
mechanical gearing ; and the largest liner to be designed 
and built on the Mersey to burn oil fuel. Her auxiliary 
machinery is operated on the electro-hydraulic system. 
She is also fitted with the gyroscopic compass. 

Each of the two sets of turbines consists of one high- 
pressure and one intermediate-pressure turbine driving 
in tandem, one pinion and one low-pressure turbine 
driving the other pinion of the first reduction gearing and 
thence through the second reduction gearing to the main 
shaft. Compound astern turbines are incorporated in the 
exhaust casings of the intermediate and low-pressure ahead 
turbines. The high-pressure turbines are supplied with 
superheated steam and the low-pressure turbine exhausts 
to the main condensers, which are suspended directly below 


the turbines and are designed for a high vacuum. The 
high and intermediate-pressure turbines make 2750 


revolutions per minute, and the low-pressure turbines 1770 
revolutions per minute. The turbines develop collectively 
13,500 shaft horse-power. Steam is supplied by six boilers, 
three single-ended and three double-ended working at a 
pressure of 220 lb. per square inch and fitted with super- 
heaters. The oil fuel system is the Wallsend-Howden, in 
which the oil is sprayed into the furnace at a pressure of 
60 lb. per square inch. The system is well known to 
readers of THE ENGINEER. The double-ended boilers have 
each eight furnaces, and the single-ended boilers four 
furnaces, and Schmidt’s smoke-tube superheaters are 
fitted. 

All the auxiliary machinery is operated on the electro- 
hydraulic system. The water-tight subdivision of the 
Samaria’s hull and details of her construction and equip- 
ment are in accordance with the International Convention 

Regulations for safety of life at sea. The doors in the 
bulkheads are operated by hand gearing on the Stone- 
Lloyd hydraulic system, and above the bulkhead deck 
screen bulkheads are fitted to prevent the spread of fire. 

The passenger accommodation of the Samaria extends 
over seven decks. The various public rooms have been so 
designed that they all lead from the main staircase, which 
forms an imposing entrance hall. The public rooms 
include :—Saloon: Dining room, lounge, smoking room, 
drawing and writing room, and garden lounges. For the 
second class there are a dining room, drawing room, 
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smoking room, and verandah café. For the third class 
there are dining rooms, general room, and smoking room. 
As regards the furnishing and decoration the Samaria 
will compare favourably with any ship afloat. Nothing 
has been spared to provide the maximum of comfort for 
the passengers. The public rooms have small subsidiary 
rooms or alcoves. A feature of the dining saloon is the 
separate tables for two and four persons or small parties. 
This is applicable both to first-class and second-class pas- 
sengers. For all classes of passengers the construction and 
design of the Samaria ensures considerable space, both 
open and covered, for promenading, exercise and various 
games. b J 
« The Samaria made her trial trip of about eight hours’ 
duration on Saturday last, and acquitted herself with com- 
plete satisfaction. Starting from outside of the Mersey 
Bar, she steamed out into the Irish Sea, where the weather 
conditions were favourable. Although her propelling 
machinery was never tested to its utmost capacity, for a 
first trip it ran with commendable smoothness. The 
maximum propeller speed attained on the trip was 8&5 
revolutions per minute—equivalent to about 15 knots— 
and at that speed the gearing, if not quite inaudible in the 
engine-room, was sufficiently quiet to encourage the belief 
that after a little further use it would leave no cause for 
complaint on the score of noise. The builders deserve 
to be complimented upon being able to complete the vessel 
and carry out the trial under the extremely difficult 
conditions with regard to labour that have recently pre 
vailed. The Samaria is scheduled to go into service on 
April 19th, when she will make a voyage to Boston. 





SUPER-POWER STATIONS. * 


THE greatest difficulty with the super-station is the 
transmission—the bigger the generating station, the bigger 
and more costly the transmission and distribution system ; 
and the 17 per cent. efficiency at the power station is 
greatly drawn upon by the time the kilowatts are trans- 
formed up (probably twice), delivered to the consumer 
(perhaps 20 miles away), probably transformed twice, and 
it may be converted once, before the power is in a usable 
form. This in all probability reduces the thermal efficiency 
at the point of use to about 12 per cent., whereas the small 
100 horse-power plant renders its thermal efficiency of 
17 per cent. at the consumer’s works. 

It may be said that this is all a matter of opinion. 
Suppose, then, we look at actual cases, when we shall find 
that we can, more often than not, buy electric power 
from quite small and medium-sized stations cheaper than 
from the largest. Also, the profits made by the biggest 
undertakings do not appear to he greater in proportion 
than those made by the smaller ones. 

Some undertakings, much vaunted on account of their 
size, are quoted as examples of what should be done; but 
a scrutiny of their balance sheets does not reveal that the 
proprietors reap much benefit from the magnitude of their 
operations ; and, after all, “ money talks.” The biggest 
commercial undertaking in the world does not carry much 
satisfaction to its owners if it fails to show a good return 
on the money spent on it, however wonderful it may appear 
to the uninitiated. At any rate, unless it can do something 
better and cheaper than smaller ones can do, I see no use 
for it. What I do see is very strong evidence in favour of 
decentralisation rather than concentration; and the con- 
struction of power stations on more modest lines appears 
to me to promise far more useful results. 

That the bubble of joint electricity authorities, elec- 
tricity areas, super-stations and the like, is in danger of 
being pricked, anyone can see who reads the proceedings 


° From a paper by Mr. A. Hugh Seabrook, before the Associa- 
tion of Engineers-in-Charge. 
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The electric supply authorities 
elves 


at the district inquiries. 
concerned are less and less willing to commit then 
to huge concentrations, because they evidently do not see 
where the return on the capital to be expended is coming 


¢ 


from. Some of them will have a shock when they are 
presented with the bill even for the inquiry expenses 

We may put this mania for hugeness down to the war, 
when we had to think in millions where before the war we 
thought in thousands; but war is not business. The 
“million” education of the war period caused many 
‘captains’ of industry immediately after the war to 


think in millions in their amalgamations, increases in 
capital, and so on. Most of them to-day are less enthu 
siastic. 


Fortunately the “ million "’ kilowatt advocates have not 
had time to get busy, although they nearly induced the 
Government (in other words, the taxpayer) to put up the 
millions of capital for their super-stations. Now that the 
people who would have to show a return on those millions 
have seen that the estimates do not indicate a prospect of 
any particularly glowing results, they appear to have called 
a halt, and are inclined to proceed on less grandiose lines, 
viz.,in the direction of medium-sized power stations. 1 
believe they are right. 


ALLOY CASTINGS TO RESIST HIGH 
TEMPERATURE. 

For the manufacture of retorts and other parts 
jected to temperatures as high as 2200 deg. Fah., 
American General Electric Company has developed 4 
new metal alloy known as “ calite,”” which can be cast in 
the same way as iron and steel. The castings are adaptable 
for furnace parts, recuperators, heat exchangers, &e 
Containers made of calite are used for carbonising, case- 
hardening, annealing, and heat treating. Retorts, pots, 
boxes and other containers are used for melting Babbitt 
metal, copper, lead, and tin ; for holding chemicals giving 
off corrosive fumes, and for other purposes in high-tem 
perature work. The melting point of this metal alloy is 
2777 deg. Fah.; its softening temperature, 2500 deg 
and its safe and maximum working temperatures, 2200 
deg. and 2370 deg. respectively. The specific heat 100 deg 
to 15 deg. Cent. is 0.123; thermal conductivity, 25 per 
cent. that of iron; shrinkage from molten to cold condi 
tion, fin. per foot. It has a specific gravity of 7.03, and 
weighs 0.25 lb. per cubic inch. In physical properties, 
calite has an elastic limit of 36,800 Ib., a reduction of area 
(cast) of 2 to 3 per cent., and an elongation of 1 per cent 
When annealed, it has a hardness of 286 by the Brinell 
method and 40 by the scleroscope. A bar lin. square 
supported on bearings 12in. apart has a transverse test 
strength of 4250 lb. 
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A process of producing commercially electrolytic iron 
that has been developed in France consists of the elec- 
trolysing of .a concentrated solution of ferrous chloride at 
a temperature of 75 deg. Cent. Cast iron soluble anodes 
are used and a rotating steel mandrel forms the cathode ; a 
current density of 1000 ampéres per sq. metre is employed, 
and a deposition of dense, smooth iron of any desired 
thickness is said to be obtained by the use of depolarisers 
Moreover, there is no irregularity of wall thickness ! 
tubes made by the process. Sulphide ores are mostly 
employed, and a new use is therefore found for the most 
abundant, and correspondingly cheap, American pyrrhotite 
ore. The National Tube Company's tests resulted. 
according to the Electrical Review, in @ yield point 0! 
52,000 Ib. of iron deposited per square inch, the sclero- 
scope hardnes® of 27 falling to 11 upon re-heating, and the 
Brinell hardness of 158 to 54, the elongation being 12 pet 
cent. on an 8in. strip. 
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A Seven-Day Journal. 


Fires from Railway Engine Sparks. 


On Friday evening of last week the second reading 
was carried in Parliament of a small Bill designed to 
increase the liability of railway companies for fires 
caused by the emission of sparks from locomotives. 
An earlier Act passed in 1905 made the companies 
liable to the extent of £100 for any loss caused in this 
manner, even although no negligence could be proved. 
The object of the new Bill is to increase the liability 
to £200 in view cf the increased value of agricultural 
produce. In the course of the discussion one speaker 
inquired whether the railway companies were doing 
all they could to eliminate the damage caused by 
sparks, while another was emphatic in the view that 
the danger from sparks increased with increase in the 
size of the engine. A member, who is also a railway 
director, in Opposing the Bill, revealed the fact that 
in the course of last year the Great Northern Railway 
Company settled 478 fire claims, of which 335 were 
for sums of less than £25, and only twenty-five for 
sums in excess of £100. Another member, who is 
also a member of the Commission on Fire Prevention, 
stated that the recent great fire at Hartlepool was 
almost certainly caused by a spark from an engine, 
and urged that the proposed heavier penalty on the 
railway companies would lead to the more careful 
study of means to mitigate the danger. 


Commercial Night Flying. 


For some time past close attention has been given 
officially to the provision of means, on that portion 
of the continental air route lying within this country, 
for facilitating commercial flying in the hours of 
darkness. It has now been announced by the Air 
Ministry that in the course of last week very promising 
results were obtained in a trial of the arrangements 
during a night flight by a service machine. This 
aeroplane left Biggin Hill at 8.30 p.m., landed at 
Croydon, ascended again, flew by way of Lympne 
across the Channel towards St. Inglevert, and, turning, 
landed at Lympne and then proceeded to Croydon 
and back to Biggin Hill. According to those on board 
the machine, the aerial lighthouses provided on the 
route make it easier to follow the course by night than 
by day, while by means of the illuminated landing 
marks and the dispersed searchlight beams at Croydon 
landing by night is just as easy as by day. 


German Tramway Material. 


Great divergence of opinion was manifested at a 
meeting of Edinburgh Town Council in connection 
with the placing of an order for tramway rails at home 
or abroad. A tender had been received from the 
Equipment and Engineering Company, Limited, of 
London, amounting to £1425 for the supply of rails 
of German origin, and another for English rails from 
Dorman, Long and Co., Limited, of Middlesbrough, 
amounting to £1527 10s. The Tramway Committee 
urged that the London firm’s tender should be 
accepted, as the order in question was the forerugner 
of others of very substantial size, and because on 
principle the lowest offer should be accepted. After 
discussion, the Council voted by a majority of 30 to 19 
to place the contract with the Middlesbrough firm. 
At the same meeting the recommendation of the 
Tramway Committee to accept the tender for one- 
piece tramway poles amounting to £5436, submitted 
by the Mannesmann Tube Works, of Dusseldorf, was 
defeated in favour of an amendment to accept the 
lowest offer for three-piece poles, namely, that sub- 
mitted by Stewarts and Lloyds, Limited, of Glasgow. 


Another Shipbuilding Firm in Liquidation, 


In last week's Journal we announced that Yarrow’s 
had gone into voluntary liquidation, and that a new 
company—-Yarrow and Co. (1922), Limited—was in 

- process of being formed. We have now to record that 
Sir Raylton Dixon and Co., Limited, Cleveland Dock- 
yard, Middlesbrough, have also gone into voluntary 
liquidation. No information is at present available 
regarding the re-organisation of the company. The 
report published locally that the Cleveland Dockyard 
may be permanently closed is neither confirmed nor 
denied by the company. The firm’s yard has four 
berths, with capacities for vessels up to 550ft. in 
length, and a graving dock 576ft. long by 50ft. breadth 
at entrance. The yard in normal times employs 1800 


men, and has a maximum annual output of 45,000 
tons, 


Electrical Research. 


Tur latest quarterly report issued by the British 
Electrical and Allied Industries Research Association 
records the accomplishment or continuation of a large 
amount of investigatory work. Reports have been 
prepared or published on untreated insulating paper 
for purposes other than that of cable manufacture, 





fibrous insulating materials, on the heat and oil- 
resisting and other properties of composite insulators, 
on the manufacture of synthetic resin products, and 
on the uses and properties of mica and micanite. 
Among the researches still in progress, one of the most 
important is that on the electrical strength, resistivity 
and thermal properties of insulating oils, which is 
being carried out in close co-operation with Professor 
J.A. Fleming at London University. In connection 
with the general researches on dielectrics, new work 
is being done in an investigation of the cathode ray 
tube as an instrument for the measurement of 
dielectric losses at high frequencies. In the section 

ing with electric control apparatus, researches 
which should be of great value are in progress on such 
matters as oil circuit breakers, mining switchgear, 
fusible cut-outs, and air circuit breakers for direct 
current. Whatever may be said of other research 
associations, it is thus obvious that that established 
for the electrical industry is commendably active in 
the prosecution of its duties. 


Some New Appointments. 


FOLLOWING upon his retirement from the post of 
Controller-General of Civil Aviation, Major-General 
Sir Frederick Sykes has been appointed a director 
of the Underground Electric Railways, the London 
General Omnibus Company, and the Associated 
Equipment Company. Arising out of the amalgama- 
tion of the South Wales Docks and Railway with the 
Great Western Railway, Mr. J. H. Vickery, general 
manager of the Alexandra Docks and Railway Com- 
pant, has been appointed chief docks manager to the 
amalgamation, and will ultimately have charge of all 
the docks included in the group, with headquarters 
at Bute Docks, Cardiff. Two other Great Western 
appointments of interest are that of Mr. W. Waddell, 
M. Inst. C.E., associated with the Barry Docks from 
their inception, to the post of docks assistant to the 
chief engineer; and that of Mr. James Milne, A.M. 
Inst. C.E., at one time Director of Statistics at the 
Ministry of Transport, to the post of principal 
assistant to the general manager. 


Palmer’s New Dry Dock. 


INTIMATION has been received that the tender of 
Sir John Jackson, Limited, London, has been accepted 
by the Palmer Shipbuilding and Iron Company, of 
Jarrow, for the construction of a dry dock at Swansea. 
The dock, the first of two to be built, will be entered 
from the King’s Dock, the water level in which is 
practically constant. It will have a length of 560ft., 
a clear width at entrance of 75ft., and a depth on the 
sill of 26ft. at high water of ordinary spring tides. 
The largest existing dry dock at Swansea is of con- 
siderably less size, and, having a tidal entrance from 
the river, can only be worked round about high water. 
A large ship-repairing and engineering works will be 
constructed along two sides of the new dry dock. The 
dock works have been designed by Mr. N. G. Gedye, 
of Westminster, and will be carried out under his 
supervision. The scheme is understood to have been 
approved by the Trade Facilities Act Advisory Com- 
mittee. While, therefore, the Palmer Company will 
provide a considerable proportion of the capital 
required, assistance in this respect will be forthcoming 
from the Treasury. Work on the new dock is to be 
begun immediately. 


The Late Sir William Lorimer. 


By the death of Sir Wiiliam Lorimer, not only 
does the North British Locomotive Company lose a 
capable and energetic chairman, but social, political 
and philanthropic circles are deprived of a highly 
esteemed servant and benefactor. He ‘joined the 
staff of the Glasgow Locomotive Works, Polmadie, 
in 1864, and in 1867 was appointed Mr. Henry Dubs’ 
principal assistant. In 1875 he became a partner in 
the business together with two sons of the founder. 
For a long time thereafter the chief share in the man- 
agement fell to Mr. Lorimer’s lot, and under his care 
the business greatly prospered. In 1903, Neilson Reid, 
Sharp Stewart, and Dubs and Co. were amalgamated 
into the North British Locomotive Company, and Mr. 
Lorimer was given the important and responsible post 
of chairman of the board of directors. For a lengthy 
period he was a director and ultimately chairman of 
the Steel Company of Scotland, and a director of the 
Glasgow and South-Western Railway. Outside his 
industrial activities he took a large interest in educa- 
tional matters, and was closely associated with the 
University, the Technical College, and other educa- 
tional institutions in the city of Glasgow. In 1910 he 
was Deacon of the Incorporation of Hammermen— 
the body which of old refused to permit James Watt 
in his early days to exercise his craftsmanship—and in 
1912 he was made a member of the Dominions Royal 
Commission appointed by the King to inquire into the 





on the mechanical testing of press boards, press paper, 
vuleanised fibres, &c., on the electrical testing of 


national resources and the improvement of the trade 
of the Empire. In connection with hospital and other 


charitable work Sir William played a prominent and 
estimable part, particularly benefiting in this respect 
the inhabitants of that district of Glasgow in which 
his earlier business life was largely spent. He died on 
Sunday in his seventy-eighth year after a period of 
illness extending over seven or eight weeks. 


The Lock-out and Strike. 


Ur to the moment of going to press there is little 
fresh to record regarding the lock-out in the engineer- 
ing and the strike in the shipbuilding industries. 
The lock-out of the members of the Amalgamated 
Engineering Union is now in its fourth week, and still 
it would seem the opposition to the acceptance of the 
masters’ terms is as as ever. Discussions 
between the employers and the three groups of unions 
—the lock-out notices to the members of which were 
suspended until May Ilst—were begun, as arranged, 
on Monday, but so far no report has been issued as 
to any progress having been made. On Tuesday a 
long draft agreement was discussed with meticulous 
care, and it is understood that several difficult points 
were settled satisfactorily. Both sides are exhibiting 
a keen desire to arrive at terms which can be at once 
submitted to the branches with a high probability of 
acceptance, and there was reason to hope that the 
memorandum would reach its final form by Wednes- 
day evening. In the shipbuilding dispute, features 
somewhat more favourable to a composition of the 
issues at stake are perceptible, the first sign of peace 
coming, of all places, from,Belfast. In the mean- 
time, the men are drifting back to the shipyards, 
over four hundred in all having returned to work in 
several yards during the past few days. 


The Roumanian Locomotives. 


Reports have again appeared as to the placing 
of a large order for locomotives in this country by the 
Roumanian Government. According to one statement, 
which gained currency during the week-end, the firms 
likely to receive contracts and the probable number 
of engines to be built by each were as follows :— 
North British Locomotive Company, 80; Beard- 
more’s, 66; Nasmyth Wilson, 66; the Vulcan Com- 
pany. 66 ; and Stephenson’s, 66. Each engine would, 
it was stated, cost about £12,000. It was added that 
some of the British Government engines built at 
Woolwich Arsenal would also probably be purchased. 
While negotiations with the Roumanian Government 
are doubtlessly proceeding, we are assured that the 
announcement of the probable contracts is premature. 
The Roumanian railways, we note, have, according 
to a Viennese journal, a copy of which we have just 
received, concluded an internal loan for 600 million 
lei—about one million sterling at the present rate of 
exchange—for the purchase of locomotives and the 
improvement of the lines and workshops. 


The Late Sir John Benn. 


AttHouGH he will be chiefly remembered for his 
strenuous work in connection with the formation and 
early years of the life of the London County Council, 
the late Sir John Benn exercised considerable influence 
on engineering and allied industries by way of the 
various technical journals for the establishment and 
conduct of which he was responsible. The best known 
journal published by his firm—Benn Brothers, Limited 

is perhaps the Electrician. Included in the list, 
however, are such periodicals as the Gas World, the 
Hardware Trade Journal, the Cabinet Maker, Aero- 
nautics, the Chemical Age, and some journals devoted 
to farming, gardening, and commercial intelligence. 
Sir John was keenly interested in public life, and, 
indeed, made that rather than his publishing business 
his prime concern. He was twice a member of Parlia- 
ment, and was a member of the London County 
Council from its formation in 1889 to the date of his 
death on the 10th inst. As chairman of the latter 
body’s Highways Committee he played a leading part 
in the lengthy discussions which centred round the 
question of municipalising the tramways in London. 
In the end his proposal that the Council should 
exercise its option to purchase the undertakings was 
carried by a majority of one. 


Accidents in Industry. 


In an address to the London Area Committee of 
the British Industrial Safety First Association, Mr. 
Gerald Bellhouse, of the Home Office, stated that in 
the course of conducting the country’s industries 
1200 to 1500 people were killed every year, and that 
there were a quarter of a million accidents of a nature 
sufficiently serious to render the victims eligible for 
compensation. A representative of a well-known 
firm of soap makers stated that in 1919 9 per cent. of 
his company’s workpeople suffered accidents involving 
seven or more days’ absence from work. On taking 
up the “Safety First’ movement the rate was 
reduced in 1920 to 5 per cent., and in 1921 to 3 





per cent. 
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Great Northern Railway—Pacific | 
Type Passenger Engine. 


We are pleased to be able to give now some pre- 
liminary notes about the two splendid locomotives 


215 square feet, as against the 158 of the Great Bear. 
| The way in which the flank of the external fire-box 
slopes backwards, providing clearance for the trailing 
pair of drivers, is well seen in the view of the boiler. 
All the particulars of the boiler are given in the 
annexed table. 

The following data, ** Pacific ”’ 


contrasting this 


employment of a round-topped box leaves a very 
clear outlook for the driver. The regulator is of the 
pull-out type and is provided with two levers, one 
on each side of the cab. Reversing is effected by a 
hand-operated screw gear, the hand lever being 
situated on top of a vertical column. On the side of 
the column is a small lever which, on being raised, 





Ps 





which Mr. Gresley has just completed for heavy 
express passenger service on the Great Northern 
Railway. As mentioned in our last issue, the first of 
this great pair came into King’s Cross last week, 
when we had the pleasure of examining it closely. 
It is, without exception, the most powerful express 
engine in Great Britain, and, in conjunction with its 
tender, is heavier than the Great Bear. 
from that famous engine mainly in respect of its 
boiler, for, if we may so put it, Mr. Gresley has gone 
for diameter rather than length. His boiler is indeed 
of very striking design. The most notable feature 
of it is the fire-box, which is well shown in two views 
on page 416. It will be seen at once that Mr. Gresley 
has not attempted to get the box between the frames. 


Creat Northern 













Coal 8 Tons 


Water 5000 Galls ’ 





£ a Ean 


EAST COAST JOINT STOCK-GRESLEY TWIN 


| 
| 


It differs 


5-6 myx 5-2 oe eT oe 
: 16-0 Wheel Base at ad 9-15 
Grate length (on slope) Sit. 10'/,¢in. 
Grate width . 6ft. L1jzin. 
Grate area 41.25 square feet 
Fire-box 
Height of crown above foundation ring 
(front) . on! , wei jie (Oc C8/ ain. 
Height of crown aheve foundat ion ring 
(back) .. . 6ft. & pein. 
Interior length at top 7ft. Lizin. 
Interior length at bottom 5it. 10**/ gin. 
Interior width at bottom -- «+ 6ft. ILpin. 
Interior width at boiler centre line, at 
tube plate 5ft. 4}in. 
Fire-box, thickness of — plates 
Sides 9/,gin. 
Back plate 9 /,gin. 
Tube plate lin. and ® gin. 
Tubes 
Small, number : 168 
Small, diameter outside 2}in. 
Small, thickness ‘ 10 W.G. 
Flue (superheater ), number 32 
Diameter . : - 5tin. 
Thickness ° gain. 
Length between tube p slates 19ft. 


Heating surface 


Fire-box .. 215 square feet 
Tubes, 2} in. diameter 1880 square feet 
Tubes, 5jin. diameter 835 square feet 
Total 2930 square feet 


Superheater 
Number of elements 32 
Outside diameter .. oe readers ts -. Ipin. 
Heating surface 525 square feet 
Equivelent heating surface 787.5 square feet 


Boiler 


Outside length of fire-box overall 9ft. 5hin. 
Outside length of fire-box at bottom ..  6ft. 8in. 
Outside width of fire-box at bottom .. 7ft. 9in. 
Outside diameter of first barrel (at 

fire-box) ° v6" dn oa ake. ee 
Outside diame te r of second barrel 

@ivaliel) viii ac)! wer idorSa “OR Cee. 


As a matter of fact, 
over 41 square feet, is wider than it is long. 


the grate, which has an area of | rods are of nickel-chrome steel ; 
It will | 





with the last large “ Atlantics’’ built some eleven 


years ago, are not without interest. 





* Atlantic “ “ Pacific " 
type. type. 
Diameter of coupled wheels 6ft. Sin. 6ft. 8in. 
Cylinders 
Number Two Three 
Diameter 20in. 20in. 
Stroke 24in. 26in. 
Boiler- 
Total heating surface 2533 sq. ft. 55 aq. ft 
Grate area 31 sq. ft. 41} sq. ft 
Diameter Sit. Gin. 6ft. Sin 


The engine itself is of Mr. Gresley’s three-cylinder 
type, which we have described and illustrated on 
several occasions. The connecting-rods and coupling- 


Railway, ‘* Pacific’ Type Engine. 


per Sq. in 


180 Lbs 


Working Pressure 


Tube Plates 
‘ 


 petgeen 









Vs" 638 68 
ee — —— 7 
4.24 > ~ 968 ~ 7-3 ap 7-3 
- 2 anaes 35-9 Wheel Base 
——— 60/103" Total Wheel Bas: —__— 
70-54 over Buffers 
Length of barrel 19ft. 
Thickness of plates, first barrel ity gin 
Thickness of plates, second barrel jin. 
Outside length of smoke-box 5ft. Llin 
Outside diameter of smoke-box 6ft. 
Diameter of “ Ross "’ pop safety valves 4in. 
Number of “ Ross’ pop safety valves Two 
Working pressure , . 180 Ib. 
Frame— 
Distance apart 4ft. l}in. 
Thickness 4 : Ijin. 
Axles, diameter of whe 8 at tread 
Bogie 3ft. 2in. 
Coupled 6ft. 8in. 
Trailing 3ft. Sin. 
Distance between tires 4ft. Sjin. 


Trailing wheel has a radial aliding movement each way of 2}in. 


Journals— Dia. Length. 
Bogie wheel 6}in. x Sin. 
Coupled wheels 9}in. llin. 
Trailing wheels 6in. llin. 

Crank pins 
Outside Shin. x Shin. 
Inside Stin. 5hin. 

Coupling pins- 

Leading 44in. 2 in. 
Driving 6in. ‘ 
Trailing din. ‘Shin: 

Springs— 

Bogie = Helical, 104in. long (free), 5'/,gin. outside diameter, 


Timmis’s section. 

Leading and trailing coupled Laminated, 3ft. 6in. centres, 
11 plates, jin. thick x 5in. wide 

Driving = Helical, 11}in. long (free), 6}in. outside diameter, 
Timmis’s section 


Trailing Laminated, 4ft. 6in. centres, 10 plates, fin. 
thick 5in. wide 
Cylinders— 
Diameter . . lft. 8in. 
Stroke 2ft. 2in. 
Number 


Three 


they were rough 
machined to within a quarter of an inch or so of 


be noticed, too, that the inner box projects forwards | dimensions and then heat treated before finishing. 


into the barrel, thus shortening the length between | 
the tube plates. 


The result of this arrangement is to | 
give an extremely capacious fire-box with an area of 





The saving of weight effected over carbon steel rods 


is considerable. 


The cab is a “roomy compartment,” and the 


SLEEPING CAR 
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connects a cylinder on the reversing shaft, under th 
barrel, with the vacuum brake pipe. The result 
that a cone clutch is pressed home and the gea: 
locked rigidly. Amongst the indicators in th« 
we noticed a pyrometer coupled to the superheater 
header, and a pressure gauge communicating with the 


is 
Is 


cab 


valve chests. The safety valves are of the Ross 
pattern. 
The tender is carried on four independent axles 


Its tank holds 5000 gallons of water and its bunker 
8 tons of coal. 
We hope at some future time to be able to deal at 


Leading Dimensions and Ratios. 














greater length with this fine engine, and for the 
moment must be content to refer to the table of 
dimensions printed below. We may add that the 
¢ 8-4, Uwe Lab Roof 
Z ~ —S 
=? - } 
2 
7 8-23 + 
S ey 
+s 
~ } 
oi Se j 
* ie —- 8-94 Ovet Cylinders—~ 
> bk --9-U Cab Footplate 
Centre to centre of outside cylinders 6ft. Shin. 
Centre to centre of outside valves 7ft. gin. 
Motion— 
Outside valves Walschaert 
Inside valves . Gresley 
Type of valves Piston 
Diameter of valves 8in. 
Return crank radius a 6iin. 
Maximum travel of valves . ‘ . &/gin. 
Outside lap I fin. 
Inside lap gin. 
Cut-off in full gear 65 per cent. 
Ratios— : 
Total heating surface F 3455 square feet 
Total equivalent heating surface -. 3717.5 square feet 
Tractive effort at 85 per cent. boiler 


pressure 29,835 Ib. 


Tractive effort total heating surface 8.635 
Tractive effort — total equiv alent heat - 
ing surface .. . 8.025 
Tractive effort driving cies l hoa ster (inches ) 642 
Equivalent heating surface * 
Weights. 
Engine Tons ewt 
ie a 68 
First driver ors 20 ~«0 
Second drivers 20 0 
Third drivers 20 «(0 
Trailing wheels 15 8 
Total in working order .. .. .. 92 9 
Tender 
First axle .. 13 4 
Second axle . id saree Seas 419 
TOURS « 604 (ta Teele «ay cow EE 
Fourth axle spite Oe. © 
wees Yorn ven 4. OR 6 
Total engine and tender .. at 148 15 
The total length over buffers is 70ft. Sin. 


engine has been tested round curves of four chains 


radius and that the axle-boxes of the trailing whee!s 


has side translation radially of 2}in. each way. 


New E.C.J.S. Twin SLEEPER Car. 


We had at the same time when we examined this 
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great engine ah opportunity of inspecting a twin 
sleeping car which has just been completed at Don- 
caster for the E.C.J.8. service to the design of Mr, 
Gresley on his articulated system. The two bodies, 
as shown in the accompanying engraving, are carried 
on three four-wheeled compound bolster 8ft. 6in. 
hogies. The overall length of the car is 115ft. 6in. 
and the total weight 62 tons. 

Kach body has ten berths, eight of which can be 
made into double berths by opening an intervening 
door. There is a large attendant’s compartment in 
one body, and in the other a lobby and toilet compart- 
ment ; both these are at the centre of the car. As 
the bodies are permanently coupled the centre vesti- 
bule diaphragm is made continuous round the gang- 
way plate and thereby excludes draught and dust. 
Pullman vestibules are provided at the outer ends 
of the car. There are in all six entrance doors, two 
opposite each other at each outer end and two nearly 
opposite each other at the centre. The bodies are 


built of teak and are finished externally in the 
natural wood varnished. The underframes are of 
steel. The space between the double floor and the 


inner and outer sheeting of the roof and coach side 
js filled with hair felt. The corridors are finished in 
natural teak and are free from projections of any kind. 

Kach berth is panelled in mahogany to the waist 
rail, plain panels with plain mouldings being used 
All woodwork in the interior is also 
mahogany. Above the mahogany the berth 
enamelled white with a plain white roof without 
decoration of any kind. 

Special attention has been paid to the beds, which 
were obtained from Messrs. Heal and Co., and are 
provided with “ Staples” spiral spring mattresses. 
Brown camel-hair blankets are provided. A special 
feature of the car is the means of operating the 
windows. Frameless lights are used and are moved 
up and down by a rack and pinion operated by means 
of a small handle without the necessity of pulling up 
the blinds or drawing the curtains. The top portion 


throughout. 
is 


of works committees wishing to interfere with management. 
Now, the manager has to make decisions and act upon them 
promptly. That is what he is there for. How can he do so if he 
is interfered with in his executive duties by a committee of either 
workmen or directors ? If he cannot interpret policy efficiently 
then sack him. But do not try to “ guide ” him with committees. 

The board has two distinct sets of duties—as trustees for the 
shareholders, and as trustees for the welfare of their employees. 
Policy should be determined with due regard to both sets of 
interests. Where policy encroaches on welfare then a works 
committee—if we must have them—should point this out to the 
board, not attempt to hamper the manager's activities with 
committee meetings. ? 

I believe the day will come when a works committee will meet 
the board periodically, leaving the manager entirely free for 
executive duties. Otherwise there will be inefficiency in manage- 
ment, with ite inevitable reaction on wages. 

Huesr P. Vow res, M.1. Mech. E. 

Gloucester, April 10th. 


STEPHENSON'S LONG BOILER ENGINES. 


Sir,—I have pleasure in submitting the enclosed reproduction 
from an old French print, showing a long boiler engine as improved 
by R. Stephenson by the addition of a pair of carrying wheels 
behind the fire-box, and having no recollection of this modifica- 
tion of the “long boiler '’ appearing in your journal, I thought 
that perhaps it might be acceptable as adding yet another 
“link” in your chain of illustrations in the history of the 
locomotive. 

This particular engine was supplied by R. Stephenson and Co, 
to the Nord Railway of France in the year 1847. As is well 
known, Messrs. R. Stephenson and Co. patented the long boiler 
type of engine in the year 1841, and it was thought to be specially 
adapted for high speed. The cylinders of this class of engine 
were usually of l5in. diameter, and the boiler had 150 tubes 


quite indirectly with their composition and previous treatment. 
Consequently, if the engineer were really able to draw up a 
series of perfectly definite specifications whereby he could 
ascertain beyond all doubt how a given sample of metal would 
behave in his finished structure or machine, his problem would 
be largely solved, and it might safely be left to the metallurgist 
to furnish the required materials. In actual practice, however, 
the engineer is very far from being able to draw up such a 
specification. What he does draw up is a specification mainly 
of certain physical tests, such as tensile, hardness, impact, 
fatigue, &c., in the hope that the material which passes these 
tests successfully will also stand up to the practical work required 
of it. Thanks to the large “factors of safety " which he is able 
to employ in most of his work, the materials as a rule do stand 
up successfully, while occasional failures bring about adjustments 
of test requirements which tend gradually to render the methods 
of testing more efficient. None the less, it is clear that under 
such @ system, where the work of the metallurgist would end 
with the passing of definite tests by his materials and the work 
of the engineer would begin only when the materials have passed 
through that narrow gate of the testing-house, there would be 
little incentive to the metallurgist to improve his products, 
and still less for the engineer to utilise them to the fullest 
advantage. 

It is only when the experience of the engineer gained in the 
use of materials is freely co-ordinated with the metallurgist’s 
knowledge of their production and treatment that real advance 
can be expected. Yet such close co-operation between the two 
professions cannot be achieved unless they have some common 
understanding, each of the problems and practice of the other. 
Such knowledge need not extend to any very wide fields in either 
direction. Thus the engineer, except as a matter of general 
education, is not deeply concerned with the methods and pro- 
ceases by which metals are extracted from their ores and refined 
or purified, although at times such knowledge would enable him 
to form a rational opinion as to the justification or otherwise 
of high prices asked for, particularly pure materials, or the plea, 








of the window opening is fitted with glass-louvred 
ventilators, which can be set to suit the direction in 
which the coach is travelling. A spring blind and | 
curtain are fitted. 

The berth is lighted by a three-light semi-indirect 
roof fitting arranged to be fully on or dimmed for 
night light, and by a reading lamp in the corner by 
the bed head. A radiator is placed on the partition 
below a large mirror. Two ventilators are fitted in the 
An electric fan is placed above the door and 
draws air from the corridor ; itrunsat oneof two speeds, | 
as desired. The switches controlling the roof light, 
the corner light, the fan and the bell, the heat regu- 
lator, and the ventilator handles are all placed at the 
head of the bed so that they can be operated by the 
passenger whilst lying in bed. The floor is covered 
with felt, above that cork linoleum, and on top an 
Axminster carpet. 








Letters to the Editor. 


not hold ourselves responsible for the opinions of our 
correspondents. ) 


(Wed 


ORGANISATION AND WAGES. 

Sin, — May I outline two criticisms of our present organisation 
methods ? 

1) Over-centralisation 

been to link factories up to central offices with a view to reducing 


In recent decades the tendency has 
establishment charges. The process commonly takes the form 
of a head office in London, which keeps in touch with various 
works scattered about the country. 

I submit that this tendency has in many cases gone too far, 
resulting in a controlling staff divorced from the realities which 
have to be controlled. The men on the spot are in touch with 
local conditions of labour, traffic, shipping, and what not. The 

ven in London—it may be a hundred miles or so away—aere 
only in touch with these things at second-hand, by letter and 
The result is delay, misunderstandings, friction and 
red tape, which only too often more than offset the advantages 
of centralisation. When this finally reaches the dimensions of a 
Government department, with officials in Whitehall trying to 
srapple with problems arising, let us say, in Lancashire, the 
nefficiency of the whole business stares us in the face. We are 
being forced to see that there is a similar inefficiency, albeit on 

lesser scale, in many of the big industrial combines. 

[ suggest that the limit of size for full efficiency is a concern 
where one man on the spot can keep in effective touch with all 
For the normal manager this may be between 
1000 and 2000 employees. It is, of course, impossible to lay 
down a hard-and-fast rule, but beyond this limit the “ con- 
troller” tends to become a manager of under-managers, and 
loses that personal contact which is so essential. There are many 
things which cannot be adequately learned at second-hand, 
which is the criticism commonly made of the man who tries to 
learn about life from books instead of actual experience. 

(2) Management and Policy.—I believe that there is often not 
enough distinction drawn between managerrent and policy. 
lhe latter is the function of the board, not of the manager as 
such. The manager should confine himself to interpreting policy 
and putting it into effect. The board, having decided on what 
policy to pursue, should give its instructions to the manager, 
who then uses his technical and organising knowledge to carry 
out that policy with maximum efficiency. 

But in many works there is still confusion on these points and 
no clear definition as to where a manager's duties begin and end. 
Here again there must be exceptions, as when the managing 
director is simply the manager with a seat on the board. But 
generally speaking, I am convinced that my contentions are 
correct. 

It is failure to realise this which often leads to the difficulty 
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ljin. diameter, the boiler being 13ft. Gin. long, all the wheels sometimes advanced, that they cannot be procured. On the 
being placed between the fire-box and smoke-box. other hand, the metallurgist is scarcely concerned with the 
It is claimed that an engine of this class—‘‘ Great A wasthe more abstruse methods of calculation and measurement which 
- 
LONG BOILER LOCOMOTIVE WITH TRAILING WHEELS, NORD RAILWAY 
fastest engine that had up till then run on rails. This engine, | the engineer at times employs. But the metallurgist is most 


with a load of seven coaches, performed the journey from York 
to Darlington, 44} miles, in 47 min. A very grave fault, how- 
ever, in these engines was that of great overhanging weight at 
the ends, the fire-box and footplate being entirely behind the 
trailing axle, whilst there was the usual proportion of weight in 
front of the leading axle, and in a Government report on railway 
speeds in 1845 it is stated that the long boiler engine could not 
run steadily at speeds greater than 45 miles per hour. 

It is probable that with a view to more steady running Mr. 
R. Stephenson, in 1846, added a pair of trailing wheels behind 
the fire-box, as shown in the print. It is said that at least 150 
of these long boiler engines were in constant use in this country 
and on the continental railways, many of which were to be seen 
at work in this country in the early ‘seventies, and some few were 
even still to be found at work on the continental railways in the 
beginning of the present century. W. J. Barker. 

Leeds, April 5th. 


METALLURGY FOR ENGINEERS. 


Sin,—Utterances are published from time to time which 
suggest that a really satisfactory state of mutual understanding 
between the two professions of metallurgy and engineering has 
not yet been reathed. On the one hand, it is sometimes suggested 
that all engineers should, at an early stage of their career, 
receive a more considerable training in metallurgy than that 
—if any—which they now receive. On the other hand, the 
engineer, while agreeing politely with this pious wish on the part 
of the metallurgist, often points out that the curriculum of engi- 
neering students is already overburdened with other matters 
which, to the engineer, appear to be of greater importance. Up 
to this point one cannot fail to sympathise with the engineer and 
still more with the students groaning under an ever-increasing 
burden, although these students appear to thrive amazingly 
in spite of it. 

In some instances, however, the engineer is inclined to go 
further and to repudiate the value of metallurgical knowledge 
for the engineer, and the keynote of this contention is that it is 
the business of the metallurgist to furnish the engineer with the 
materials he requires, and that the engineer requires to know 
nothing more about them than their physical properties in the 
finished state in which they are delivered to him. On the face 
of it there would seem to be some logic in such a view. The 


engineer is, in the last resort, concerned only with the behaviour 
of his materials in the finished structure or machine and only 


profoundly concerned with the behaviour of his materials under 
the conditions of use to which the engineer exposes them, and 
with the fundamental question whether the methods of testing 
employed really indicate the practical service value of the 
material. sirength 
of materials 
and metallurgist. 

But the matter must, in the light of modern advances in our 


The whole of the subject generally known as 
” is thus clearly common ground for both engineer 


knowledge of metals and of their behaviour under strain, be 
carried further. The results of recent research, conducted mainly 
by metallurgists, have thrown so much light on the behaviour 
of metals under test or in use that the engineer cannot afford 
to ignore them, while the ever-closer correlation which is being 
established between the internal constitution and structure of 
alloys and their physical properties is also coming to make it 
imperative for the engineer to be in a position to appreciate 
and to some extent to utilise this new knowledge. The fact that 
at times, the views of our leading metallurgists are not entirely 
unanimous makes it still more important for the engineer to be 
in a position to form his own judgment. Above all, in endeavour- 
ing to draw up sound specifications is such knowledge essential. 
It is true that it is possible to assemble round a table a group of 
men who are experts in the various branches of knowledge bear- 
ing upon the production, properties and uses of @ given material 
and to invite them to co-operate in arriving at a specification. 
This is precisely the course adopted by the British Engineering 
Standards Association. But all those who have served on one 
or other of the numerous committees and panels of that Associa- 
tion will recognise the very great difficulty of the tasks which 
confront them. The difficulty resides very frequently in the fact 
that among the assembled experts there is not really sufficient 
knowledge to make it possible to say either, on the one hand, 
what tests will really ensure material giving satisfactory service, 
or, on the other, within what limits of composition and treatment 
the desired properties can be obtained. It 
recognised that different materials may pass similar teste of the 
ordinary kind used by engineers and may yet give widely 
different results in service. The engineer, if igno:ant of modern 
metallurgy, is apt to grow impatient in such cases, although in 
reality it is the careful study of such matters which is likely to 
lead to real advance. 

There is, however, another aspect to this 
Metals, and particularly non-ferrous alloys, are used in enormous 
quantities for what may perhaps be termed “ minor fittings,”’ 
although many of them are of very great importance For many 
such purposes metal is bought and used without the aid of 


soon comes to be 


whole matter. 
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detailed specifications and often even without any systematic 
testing. What frequently happens is that some particular 
material is known to have been successfully employed for such 
® purpose in the past or to be in satisfactory use elsewhere, and 
it is adopted. But what is the material? In a great many 
cases, as Mr. Sumner pointed out in his presidential address to 
the Institute of Metals, it is merely known by some vaguely 
descriptive name; frequently it is known by a proprietary 
name and purchased as “ Jones’ bronze ” or “ Smith's metal ” 
from the firm of Jones or Smith. Now, in many cases such alloys 
are extremely good material for certain purposes, and their 
quality may be maintained satisfactorily for long periods of 
time. None the less, the engineer using such materials without 
specification and in the absence of exhaustive tests, is acting 
blindly. In many cases he obtains a sound and fairly satisfactory 
material, but he cannot tell whether it is really the best material 
for the purpose or whether he could save weight or money or 
reduce the cost of replacement by the use of some more suitable 
metal. In the absence of a certain amount of metallurgical 
knowledge, however, the engineer would be little wiser if the 
makers of proprietary alloys laid their cards on the table and 
freely stated the composition and treatment of their alloys. 
Given a reasonable knowledge of this kind, however, the engi- 
neer could not only form a sound judgment on such a point, but 
he could and would insist upon knowing what his materials really 
were, and he would undoubtedly hesitate to accept without 
further information well-sounding proprietary alloys. For the 
fact cannot be denied that there are many serious exceptions 
to the soundness of such materials. Often perfectly ordinary 
cheap alloys are sold under some high-sounding misleading title ; 
unscrupulous firms take advantage of the engineer’s lack of 
knowledge of metallurgical matters, and in consequence we have 
among us & number of persons whose business interests lead 
them to obstruct as far as possible real metallurgical advances. 
The engineer, as user or adviser to the user of metals, is the real 
arbiter in such matters, and it is therefore the earnest wish of 
those who have at heart the steady advance of our materials 
of construction that the engineer should be provided with an 
equipment of such knowledge as will make him an active factor 
in promoting such advance. 
April 8th. 





A Screntivric METALLURGIST. 


IS STABILITY RETURNING ? 


Srr,—The past week has revealed to the world that the leaders 
of the engineering industry, both employers and trade union 
leaders, are men not void of common sense, and those who are 
responsible for placing them in that exalted sphere have proved 
to the community that if allowed to pursue their course there is 
good hope that peace is, if not actually won, at least well in 
sight. The fifty unions, of which the majority are unskilled and 
semi-skilled, have demonstrated that it is not always the most 
highly educated who possess the most wisdom. There have been 
various instances of late which go to prove that the British work- 
man has no desire to see the country turned into a C3 nation, 
for our prosperity depends upon our co-operation in industry. 
It has arisen through the enterprise of private individuals who 
were willing to risk their all. Some have lost and gone down, 
others have won, and by establishing successful business have 
provided for the wants and employment of thousands of work- 
men. They must not be deprived of the fruits of their labour 
and courage by taking established industries from their control, 
for the progress of the country is largely dependent on the 
possibility of men of exceptional ability being able to turn a 
small business into a large one. 

Much has been written and spoken on the proper and ideal 
relationship between employers and employee ; solutions and 
ideas have been offered, suggested and recommended by persons 
in authority and out of authority, for perfecting the ideal state 
of industrial relationship. What is the cause of all the up- 
heavals ? Is it not a fact that the employers have neglected the 
human element for workshop equipment, and allowed the 
control which is their right to fall into the hands of the alien ? 
Although employers are not given to neglect methods of economy, 
yet they are not inclined to admit them, and where improvements 
have been effected they are often pooh-poohed, which goes a 
long way to kill the initiative of the staff. An employee likes 
to get credit when he excels. The reward should be eloquent 
praise, which costs nothing and helps to buy everything. Who 
knows better than the worker that the cheaper the article the 
readier it will take the market ? Will the worker pause on his 
way home with his pay and scrutinise an article if the price is 
excessive 2 How many of the workers in 1919 could afford to 
buy apples at a shilling and one-and-sixpence a pound? It is 
only cheap production that will increase production. 

Unless labour is organised in a manner that will increase pro- 
duction there can be no profits out of which labour can claim 


& share. The denial of the mechanic’s right to drive a nail, | the London, Brighton and South Coast Railway by the late t 
Mr. Stroudley had screw reversing gear. These engines used to | gators in England, America and Germany. In the author's 


or @ joiner to unscrew a nut—so-called lines of demarcation— 
not only retard production, but in many cases have been the 
cause of stopping production altogether. The one man one job 
policy will never succeed. Is it not a daily occurrence in the 


workshops to observe a worker impatiently waiting to receive | piston valves in the ‘sixties for locomotives, and their practice 
assistance which he has requested, and refused by his fellow- | is illustrated and described in the Scientific American, vol. 13 
workman because it is not considered his duty to perform the | (N.S.), page 291. 


desired request ? 

The unhappy trade unionist is bound hand and foot by his 
union if he attempts to pursue a course which will enable him 
to increase his remuneration. He is either fined or expelled from 
his union, and his employer stands meekly by and allows his 
hereditary rights to be flouted and sacrifices a faithful servant 
for what is considered workshop efficiency. One is inclined to 


remark, “If there are any difference, they are both alike,” but | t© his Majesty’s Embassy at Rome, Sir E. Capel Cure, 
let it be hoped there is a new era for industrial relations in the | forwarded to the Department of Overseas Trade a trans- 
lation of the Italian Decree Law No. 36, dated February 


dawn. Rosert Keppie. 
Eltham, April 10th. 


MANAGERS AND DRAUGHTSMEN. 


steps in overcoming any obstacle that may be in the way. It 
is quite common knowledge among the drawing-office staffs 


that their respective chiefs do but seldom ever consider a| company, its capital was raised to 20 million lire, the 
draughtsman for promotion, mere especially in such firms whose | additional 18 million being subscribed by Mr. John R. 


execution of harbour works at Palermo, which has been 
granted to a “consortium” composed of the Palermo 
Municipality, the Province and the local Chamber of 
Commerce. The estimated cost of the work is 214 million 
lire, to be spread over a period of eleven years. The 

Sir,—Can any director, manager, or chief engineer give an | consortium has been given power to sub-let the con- 
explanation as to why a draughtsman is rarely fortunate enough | cession, and the Commercial Counsellor stated that a 
in securing @ higher-paid post than that of a chief draughtsman ? | contract had been signed between the consortium and the 
Draughtemen, I feel sure, would welcome an explanation, and | Italian MacArthur Company, which has been formed by 
those of us who are very ambitious would take the necessary | MacArthur Brothers Company, of New York, for the 


draughtsman, in applying for a post such as an assistant or 
resident engineer’s to a waterworks, or, &c., abroad, is rarely suc- 
cessful, although in all probability he is fully qualified and 
capable of carrying out the duties in an up-to-date and efficient 
manner. 

I feel sure that if employers were to ider their draught 
men who are worthy of that name as suitable persons to fill the 
higher posts when they become vacant, they would be well 
satisfied by the results. In my capacities as a chief draughtsman 
I can expound the views of draughtsmen who serve under my 
supervision. When no credit or encouragement is forthcoming 
from the chief for any brilliant scheme or an efficient piece of 
mechanism, &c., they have no inclin&tion in the future to give 
their best. Obviously, they have no encouragement from the 
management and it does not pay. I have known of cases where 
the draughtsman has foreseen vital errors in work, yet does not 
bring it forward to the notice of his chief simply because he 
would get no credit for the prevention of what may be a costly 
mistake. This is a very deplorable state of affairs, and yet is 
quite common, I very much regret to say, and surely the manage- 
ment of a firm must know that a draughtsman’s responsibilities 
are heavy and deserving of recognition. 

The draughtsman’s contention is that, having designed his 
employer’s products to produce as cheap and as efficient as 
possible, or laid out his plant efficiently and with the minimum 
cost of ction and maint . then surely he is capable of 
acting in a higher capacity should a vacancy in that direction 
occur. Instead of elevating an enthusiastic and clever draughts- 
man the employer chooses a man anywhere but from the drawing- 
office to fill a higher post. I have often seen outsiders engaged 
for posts such as engineer-in-chief or works manager whose 
knowledge of the work the firm produces is practically nil and 
whose knowledge of theory and practice is very elementary. 
I consider that draughtsmen, as a rule, are far superior to many 
so-called engineers whose engineering experience consists of a 
university training only. University training is by no means 
modern in practice, because the fundamental principles can only 
be taught. The draughtsman who has never been fortunate 
enough to have had a university training but studies hard and 
masters his subjects in combination with his work, is obviously 
deserving of a better post. He spares no efforts in seeking new 
information and learning his hard-and-fast rules in order to 
reach the goal of his ambition. He invariably is discouraged 
when he is continually informed that the chances for promotion 
are very remote, and as often as not none, when applying for 
new posts. 

I have experienced these instances myself and have been told 
by chiefs that their job is the only job worth having. Certainly I 
agree with them, and have asked whether there would be any 
likelihood of ever obtaining their job. Needless to say, their 
replies have been rather funny in some ways. Myself, I shall 
never cease to strive and obtain the post that is dear to me—that 
of chief engineer—and I know full well that my task is a hard 
one. If ever it comes my way by hard work, then my draughts- 
men would be the first to fill any post that they may be worthy 
of. They would receive every encouragement from myself and 
they would have my confidence. Take the draughtsmen in 
America as an example. Why, their employers give them every 
encouragement possible, quickly recognise their abilities or faults, 
and when the time is ripe create higher posts for those that are 
worthy of them. That is why we find that the American pro- 
ducts are cheaper, simpler, and in cases better in design than 
those of the British. If the htsman saves his employer 
money, then he is not to be lost to him for the want of considera- 
tion. When the British engineers do the same for their draughts- 
men as the Americans do, then they will work with zeal and 
energy, knowing full well that it is the hope of reward in the 
nature of a higher post that sweetens their labours. 

April 10th. AMBITIOUS. 








LOCOMOTIVE REVERSING GEAR, &c. 


Sir,—It may be of interest, in connection with Mr. Dewhurst’s 
paper, to draw the attention of your numerous readers to the 
fact that in your back files for September, I think, 1870, there is 
a very ingenious combination of screw and lever gear illustrated 
and described. It was the invention of Mr. A. Alexander, of 
the Worcester Engine Works, and was reported to have been 
applied with great success to a large number of locomotives built 
by the company for the Nicholas Railway, Russia. I do not 
wish to trespass on your space with a full description, but, briefly, 
the detent of the lever is arranged to fall into the threads of the 


motion and a slot and die block at the end of the lever. The 


improvement. 


work the very trying piece of line between Groombridge and 
Hailsham, and the screw gear was a great advantage apparently. 


8S. Russet. 
Cranbrook, April 10th. 





Ist, 1922, setting forth the terms of a concession for the 


urpose. The initial capital of the company is 2 
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CORROSION OF FERROUS METALS.* 
By Sir Ropert Assorr Haprtep, Bart., F.R.S., M. Inst. CR, 


Parr I. 


In 1916 a committee was formed of members of the 
Institution, under the chairmanship of the late Sir William 
Matthews, K.C.M.G., to investigate the subject of the 
deterioration of structures exposed to sea action. Ay 
important part of the committee’s investigations related 
to the subject of the corrosion of structures involving the 
use of ferrous metals. The author was consulted as to the 
most desirable materials for testing, and recommended the 
various types described in the paper, planning and 

ing the composition of the different steels. The 
investigation comprised fourteen types of ferrous materials, 
divided into four main sections :-— 

Section I.—Irons (Rolled and Forged).—{a) Wrought 
iron ; (b) Swedish charcoal iron ; (c) “* Armco ” iron. 

Section II.—Carbon Steels.—(a) Mild steel with low 

ese and high sulphur and phosphorus; (5) mild 
steel with 0.70 per cent. manganese ; (c) medium carbon 
steel with low sulphur and phosphorus ; (d) carbon steel 
containing 0.40 per cent. carbon. 

Section III.—Special Steels.—(a) Mild steel with 0.50 
per cent. copper; (6) mild steel with 2.00 per cent. 
copper ; (c) nickel steel containing 3.50 per cent. nickel ; 
(d) nickel steel containing 36.00 per cent. nickel; (e) 
chromium steel containing 13.50 per cent. chromium 
(known as non-rusting steel). 

Section IV.—Cast Irons.—(a) Cold-blast cast iron; 
(5) hot-blast cast iron. 

These are represented by 1330 separate specimens, the 
dimensions of which were fixed by the committee, viz., 
24in. long, 3in. broad, and }in. thick; 955 of these have 
already been allocated by the committee. The materials 
were pre in the “ as rolled *’ condition, but to obtain 
evidence of the effect of the oxide skin produced in rolling 
an additional set of specimens was prepared in the case of 
two of the carbon steels. One bar of each material, except. 
ing the cast iron specimens, was heat-treated so as to 
obtain representative test data of their best possible 
physical properties. 

The following tests were carried out under the author's 
direction at the Hadfield Research Laboratory, Sheffield, 
on a total number of 182 test pieces :— 

(1) Analyses for all the elements present. 
(2) Tensile tests on test bars cut in the longitudinal 
direction. 

(3) Frémont shock tests in both longitudinal and 
transverse directions. 

(4) Izod shock tests in the longitudinal direction. 

(5) Brinell hardness numbers. 

(6) Photomicrographs in both longitudinal and trans- 
verse directions. 

(7) In the case of a certain number of tensile test bars 
from the various specimens detailed elongation figures 
were obtained, partly with a view to ascertain the effect 
of strain on the corrodibility of the different types of 
material. Some data are given for “ Armco” iron which 
forms one of the series, showing that the strained material 
is more subject to acid corrosion than the unstrained. One 
set of test bars is to be immersed in the sea at Plymouth 
to see if the mechanical properties are impaired after a 
long immersion. The micrographic examination affords 
an opportunity to investigate the action of corrosion from 
the point of view of microstructure. 

The nature, chemical composition, and other qualities 
of the various materials and specimens employed in this 
research are discussed. In the case of the non-rusting 
steel included in the series, data are given which show that 
the resistance of this steel to corrosion when almost con 
stantly wetted by sea spray depends on its physical con 
stitution. 

The allocation of the specimens to the different testing 
centres is referred to and the methods adopted for indentiti 
cation are described. 


Parr II. 


The author discusses the various theories of corrosive 


screw, the action of the two being facilitated by a kind of parallel | action and the behaviour of special materials, and refers 


to the work of previous investigators, specially those 


whole thing is extremely simple and looks like a very sound | concerned with materials of a similar nature to those 


included in the present research. The influence of copper 


The useful little tank engines built in the later 'seventies for | on the resistance of steel to corrosion is considered, includ 


ing the research work in this direction by various investi 


opinion, the beneficial effect of copper has not yet been 
fully established, and the addition of copper to steel for 


It may not be generally known that the Americans employed | the purpose of preventing or mitigating corrosion would 
not generally be advisable. 


Examples are given of special steels possessing hig! 


resistance to corrosion. During the war a large number of 
diaphragms used in connection with submarine work were 
made of rustless steel by the author's firm The dia- 


hragms were placed in the hull of the submarine several 


feet below the watcr line, and proved immune from sea 
water corrosion under these severe conditions. Some 
specimens of historical interest, showing high resistance 
WE are informed that the late Commercial Counsellor | to corrosion, are described 


The author calls attention to the wastage of the world’s 


iron and steel from corrosion, the full extent of its ravages 
being only realised when an attempt is made to estimate 
them. The world’s output of iron and steel during 1860- 


1920 is estimated at 1860 million tons, of which 660 millions 


may be considered lost by rusting in use. For the year 


1920 the loss by rusting in use is estimated at 29 million 


tons, and after making allowances for protection, &e., the 
annual cost of wastage was probably over 700 million 
pounds sterling. It is hoped that the paper will arouse 
more attention to the subject and create greater interest 
in the production of alloy steels having the capacity 0! 
resisting corrosion. 


The author emphasises the indebtedness of the Institu- 


tion to the Department of Scientfic and Industrial Research 
ire in 2000 shares. Two days after the formation of the | for its generous help. 





* Official abstract, of a paper read at the ordinary meeting of 








engineering branch is @ necessary burden to them. Even a | MacArthur, of New York. 





the Institution on Tuesday, April 4th,g1922. 
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Railway Matters. 


Tue Alexandra (Newport) Docks and Railway Com- 
pany having, owing to its amalgamation with the Great 
Western, ceased to exist, Mr. J. H. Vickery, the general 
manager, has been appointed chief docks manager for the 
Creat Western in South Wales. 


CasBue advices from India state that the Assembly has 
massed a motion for the expenditure of 150 crores of 
rupees (£150,000,000 at present rate of exchange) during 
the next five years on the rehabilitation of the railways of 
India. 
presided over by Sir W. M. Acworth. 

l'une French State railways have placed an order for thirty 
electric locomotives with the Société d’ Etudes pour I’ Elec- 
trification des Chemins de Fer, which includes the estab- 
lishments of Messrs, Schneider, Thomson- Houston, and 
Jeumont. The locomotives are to be delivered within 
eighteen months, and will be employed on the Invalides- 
Versailles line. The value is about 12 million francs. 


\ COMMISSION of engineers has been appointed by the 
3olivian Government to consider plans for the electrifica- 
tion of the Yungas Railway. At present the line is of 
little importance, no more than two daily passenger trains 
and one for goods being o ed. The cost of electrify- 
ing the line with a view to future development and pro- 
viding 1800 horse-power is estimated at 246,000 gold 

lars (£49,200). 

One of the officers displaced by the grouping of the 
South Wales railways is Mr. W. Waddell, the general 
manager of the Barry Railway. Mr. Waddell, who is a 
member of the Institution of Civil Engineers, was engaged 

1 the construction of the Barry Company’s docks and 
railways, and was that company’s engineer before he 
became the general manager. He has now been appointed 
chief docks assistant to the Great Western engineer-in- 


} f 
che! 


‘ne Paris Municipal Council has adopted a scheme, 
submitted by the management of the State Railway, for 
the construction of an underground station at Saint 
Lazare for the trains for and from Auteuil and Versailles. 
The station at Saint Lazare, which is the terminus of the 
main lines of the Etat Railway and Ouest Etat, serving 


Normandy and Brittany, is also the terminus of a number | 


of suburban lines which, during the business rush, are 
rowded with passengers. 


Durtnc the month of December there was, when com- 
pared with December, 1920, a decrease of 10.8 per cent. 
in the number of passenger journeys, exclusive of those 
made by séason ticket holders. Full-fare journeys fell 
13.8 per cent., and workmen's 17.2 per cent., but greater 
facilities at Christmas led to the journeys at reduced fares 

reasing by 92.9 per cent. Despite the reduction in the 
number of passengers, there was an increase of 5.3 per 
cent. in passenger train mileage, which, once again, we 
suggest, is the result of competitive services. 


INCLUDED in the Estimates for 1922-23 is a sum of 
£33,485,000 for the railways. Mr. Neal, when 
whether this sum would fully discharge the State’s 
liabilities, replied that certain defined liabilities of the 
Government are excepted from the general di 
given by See. 11 of the Railways Act, 1921, and among 
them is the making good of any deficiency in net receipts, 
including interest on capital, up to the end of the period 


This is one résult of the report of the Committee | 


Notes and Memoranda. 


Tue Gazette de Prague reports that recent excavations | 


in the commune of Bela pod Bezdezem, Northern Bohemia, 
have led to the discovery, at a depth of about 50 m., of 
| an important layer of gold-bearing pyrites, 12m. thick. 
| Drilling will shortly be carried out in different spots in 
order to settle the exact extent of this bed. 


| A srupy is now being conducted by the American 
Bureau of Mines of the causes of, and methods for the 
| prevention of, cracks in light aluminium-alloy castings. 
mination of the contraction in volume and of the linear 
contraction of a series of commercial aluminium alloys, 
as well as an examination of the cracking tendency of the 
alloys when poured into different kinds of moulds. 


At the Pittsburgh Experiment Station of the Bureau of 
Mines an investigation is being conducted with the pur- 
pose of measuring the total eontraction in volume on 
freezing, and the linear contraction in different moulds, of 
various light aluminium alloys. This study is in con- 
nection with the investigation on cracks in castings. 
Measurements have been made of the linear contraction 
in graphite moulds of a series of commercial aluminium 
alloys and also of the total contraction in volume on 


INVESTIGATIONS are being made by the United States 
Bureau of Mines of the atmospheres in industrial furnaces 
used for melting aluminum and its light alloys. 
purpose of the investigation was to ascertain the con- 
stitution of the atmospheres in contact with metal being 
melted in different furnaces by the analysis of gas samples 


| 


| 








It is improbable that the examination of 
the railway companies’ claims will be completed by the 
end of the financial year 1922-23, and it is impossible 
to forecast at this date on which side the balance disclosed 

i final adjustment will lie, or whether it will be necessary | 
to ask Parliament to vote any further sum. 


ot pe s9e8510N, 


\ Wurre Parer has been issued giving a preliminary 
itement as to the Railway Returns for the standard 
vuge British railways for 1921. These figures show that 
was £245,500,000 as compared with 
£251,800,000 in 1920, a decrease of £6,300,000, arid with 
£83,500,000 in 1913, an increase of £161,000,000. In 192] 
1aintenance of way and works was £3,300,000 more than 
in 1920, maintenance of rolling stock £3,400,000 more, but 
locomotive running expenses were £5,200,000 and traffic 
expenses £8,000,000. Rates and taxes increased £1,500,000. 
An interesting item is that 613 locomotives were built 
during the year, 336 of which were made by outside firms, | 
1128 carriages (459 by private firms), 343 other coaching 
vehicles (34 by private firms), and 25,600 wagons (11,541 
by private firms). 


xpenditure 


Hoover, the United States Secretary of Commerce—an 
engineer by profession—may lead to economies, but its 
probable great saving would be decreased cost of proper 
finance, increased financial stability and fuller inde- 
pendence from the supply companies. Of Government 
ownership of railways, he said, before the Inter-state Com- 
merce Commission in its investigation of the railway 
question: “* No one with a week's observation of Govern- 
inent railways abroad or of Government operation of 
industry in the United States will contend that our rail- 
ways could ever be operated as intelligently or as efficiently 
by the Government as through the initiative of private 
individuals. Moreover, the welfare of its multitude of 
workers will be far worse under Government operation.” 


A CABLE advice to The Times from its Simla corre- 
spondent, under date April 6th, says that in allocating 
the expenditure of the first 30 crores (£20,000,000) of the 
150 crores (£100,000,000) constituting the 
covering the next five years for the rehabilitation of the 
railways, it is probable that one-half will be applicable 
to rolling stock, this section being again divided thus : 

-One-half to passenger carriages, one-quarter to locomo- 
tives, and one-quarter to goods wagons. *The other half 
will be used in the duplication of lines, the remodelling of 
station yards, the strengthening of bridges, and the open- 
ing up of lines serving certain coal areas. Meanwhile, 
of the lines dismantled during the war to provide railways 
in Mesopotamia, some have been replaced, the latest 
being that from Hyderabad (Sind) to Badin, which is 
now entirely open for traffic. The prospects of replacing 
the Sutlej Valley line from Kasjr to Lodhran (Multan 
district) are now regarded as more favourable. 


THE consolidation of railways, in the opinion of Mr. | 





| off were : 
| copper, 


taken from the furnaces. Samples of gas from practically 
all commercial types of industrial melting furnaces, both 
fuel-fired and electrically heated, have been taken and 
analysed. A technical paper has been prepared, dealing 
with the sampling procedure and the results of the analysis 
for publication by the Bureau. 

In the course of a paper on “ Petroleum and Lubri- 
cation,” read by Mr. E. A. Evans before a meeting of the 
Institute of Marine Engineers, Incorporated, the author 
remarked that the power of an oil to form an emulsion 
with water might be due to several conditions. Stable 
emulsions could be made, using emulsifying agents which 
are known not to have any marked effect on the surface 
tension of water. That was important because it was 
believed that soaps and other substances which would 
reduce the surface tension of the water were chiefly 
responsible for the production of emulsions, whereas now 
it was known that colloidal ferric oxide, which had practi- 
cally no effect on the surface tension of water, was an 
excellent emulsifier. 


AccorDING to a recent issue of Journée Industrielle, | 
Monsieur Otto, Professor at the Sorbonne, has invented | 
a process for seasoning timber by the use of ozone. The 
process is said to give the same result in about twenty 
days as would naturally be obtained in the course of several 
years. The wood is subjected to the action of a current 
of air containing a certain percent of ozone. A 
micrographic examination made by the laboratory of the 
Conservatoire des Arts et Mé iers is reported to show that 
samples of oak and walnut which had been treated by the 
Otto process, show the same characteris‘ics as seasoned 
wood. The treatment does not change the colour of the 
wood. The process is being worked by a French company, | 
which has constructed works at Seregno, near Milan, and | 
will shortly build new works in the neighbourhood of | 
Paris. 

Tue quantity and value of mineral products for the | 
State of Tasmania, during the year ending December 31st, 
1921, are given as being as follows :—Gold, fine, 5340 .094 | 
oz., value, £28,395; silver, 348.658 0z., value, £57,576 ; 
lead, 1434.794 tons, value, £32,241; copper, 6180.843 
tons, value, £463,163 ; tin, 790.395 tons, value, £130,257 ; 
coal, 66.476 tons, value, £63,440; wolfram, 10.34 tons, 
value, £676; bismuth, .05 tons, value, £21: shale, 
868 tons, value, £1506; iron pyri‘es, 606.5 tons, value, 
£2579 ; osmiridium, 1750. 655 oz., value, £42,935; ochre, 
15 tons, value, £56. Total value, £822,851. For 1920 
the value of the output was £1,421,104. The chief fallings 

tin, £239,105; lead, £110,027; silver, £109,191 ; 
£65,074; osmiridium, £34,179; and scheelite, 





£17,905. 

Last month a paper on “ Ball Bearings, with special 
reference to Electrical Machinery,” was read at the 
Birmingham and District Electric Club, by Mr. C. Allen, 
of the Skefko Company. The lecturer gave an excellent 
accourt of the physical, mechanical and mathematical 
considerations which governed the design and construction 
of ball and roller bearings, with special reference to the 
investigations of Hertz, Stricbeck and Goodman. Single- 
row and doub'. -row self-aligning bearings were described. 
A number of figures were given bearing upon trans- | 
mission efficiency of plain and ball bearings, the coefficient | 
of friction of ball bearings being given as .001 and of plain 
bearings, under good conditions, as at least ten times this | 
figure. An account was given of recent experience and | 
practice on the Continent and in America, where large 
motors and rotary converters were being constructed with 
ball bearings with very satisfactory results. 


REPRESENTATIVES of four big Eastern American rail- 
ways and & ty of radio experts and engineers at 
Schenectady, New York, recen‘ly participated in a test 
of a new communicating system for electric railways by 
talking from a moving trolley on the Schenectady system 
to a sub-station three miles away. This was the first 
demonstration of the application of “carrier current ”’ 
communication to the problem of communicating between | 
the head and rear ends of long goods trains, or to expedite | 
train operation held up by faulty block systems. The 
demonstration was carried out under the direction of the 
General Electric Company before a committee of the 
American Railway Association. The trolley wire, carrying 
current to the électric engine or trolley car, is used as a | 
carrier of telephone communication by means of another 
current of different frequency, which is superimposed on 
the wire and travels along it. The system transmits 
messages electrically, partly over a wire and partly 
through space. 





The investigation as planned, includes also the deter- | 


The | 


Miscellanea. 


| We hear that the Association of Engineers-in-Charge 
| is taking the preliminary steps towards incorporation. 

i 

| 


THE Folkestone Corporation has adopted a scheme for 
the extension of the outfall sewer to Copt Point and across 
| Copt Rocks, at an ostimated cost of £46,000, and an 
| application will be made to the Ministry of Health for 
sanction to borrow the money. 


| 

| _ Aw electrically operated converter plant for the purpose 
| of refining all the matte and copper blister on the spot, 
| instead of shipping it abroad for refining, is now being 
| erected at Santa Rosalia, Lower California, Mexico, at a 
| cost of over 1,000,000 dols. (£200,000). 


Iw our issue of April 7th a paragraph appeared which 
gave particulars of a lecture delivered by G. H. Ayres on 
“Power Factor Improvement,’’ but unfortunately we 
omitted to mention that the lecture was given before a 
meeting of the Junior Institution of Engineers. 


THe new Messageries Maritimes liner Aramis bas been 
successfully launched at Bordeaux. The Aramis is 545ft. 
long and has a beam of 66ft. 4in. Her displacement fully 
laden is 20,320 tons, her average draught 26ft., and her 
speed with half cargo 164 knots. The Aramis will run on 
the service between Marseilles and the Far East. 


Dmect telephonic communication between Genoa and 
10, Downing-street, has been established for use in con 
nection with the Conference. The line, which is connected 
| through the French exchanges, will enable the Prime 
| Minister to be in daily communica‘ion with his Cabinet 
| colleagues and members of his secretariat who are remain- 
| ing in London. 





THE new ice-breaker Dairen Maru, 450 tons, which was 
built at the Harima Dock, Yokohama, to the order of the 
South Manchuria Railway Company for 350,000 yen, 
arrived at its destination, Dairen, a few weeks ago. The 
vessel is equipped with cabin and other accommodation. 
Her sister ship, the Hoten Maru, is due at Dairen toward 
the end of the present month. 

In view of the fact that some misapprehension appears 
to have been caused by a paragraph in our issue of March 
17th, as to the type of locomotive which is being made by 
a Swiss watch factory, on account of lack of orders for its 
normal product, we have been asked to point out that it 
is toy, or model, locomotives, and not full-sized engines 
for railway work, which are being manufactured. 


A LOUD-SPEAKING wireless telephone installation has 
just been completed at Lausanne, which will be in com- 
munication with the Eiffel Tower telephone each day 
between five and six in the evening. It will be able to 
record communications from London, Berlin and even 
America, while aeroplanes on the London—Paris- Lausanne 
services will be able to maintain constant communication 
with the new station. 

Tue Bergen Peninsula Power Company, an amalgama- 
tion of the Bergen Municipality and a number of small 
municipalities in the Bergen district of Norway, is con- 
sidering the construction of a 100,000 horse-power station 
at Dale, with a view to the delivery of energy to the mem- 
bers of the company. The scheme of the Bergen Munici- 

ity to procure 6000 kilowatts from Herlandsfos has, 
therefore, been suspended. 


Tue Victorian, Cabinet has agreed to the extension of 
the Morwell electricity scheme to certain country districts 
beginning with the territory between Geelong and Warr 
namboo! in the proximity of the railway. The necessary 
works are being begun forthwith and will be finished in 
from twelve to eighteen months. The cost will be £160,000. 


| The extension of the scheme to other rural districts will, 


it is said, follow in course of time. 

Tue plant of the Tata Iron and Steel Works in India 
at present consists of three blast-furnaces, with a capacity 
of 900 tons of pig iron per diem, and seven steel furnaces 
capable of producing approximately 17,500 tons of steel 
ingots per month. In the rolling mills, steel rails, joists, 
angles, channels, tees, &c., are produced. Further exten- 
sions are in course of erection. Two more blast-furnaces, 
capable of producing 1000 tons of pig iron daily, are 
nearing completion. The erection of a plate mill has been 
completed. 

Tue British Thomson-Houston Company has recently 
introduced a special lighting unit for matchiny colours. 
The unit consists essentially of a “‘ Mazdalux ”’ reflector 
equipped with a special glass screen and a “ Mazda” 
gas-filled lamp. By absorbing most of the red and yellow 
rays, the screen produces an illumination which, to all 
intents and purposes, is identical with daylight from a 
north sky, and very thorough tests are saia to have proved 
that with the aid of the device colours can be matched with 


great accuracy. 


An important stage has now been reached, says an 
Auckland telegram, in the negotiations be: ween the 
Government and the Auckland City Council, with a view 
to the immediate prosecution of the Arapuni hydro 
electric scheme, which involves damming the Mika‘o 
River. It is estimated that the first stage of 50,000 horse 
power will cost £130,500 for the head works and £574,000 
for the main transmission system throughout Auckland 
and Taranaki provinces. It is hoped eventually to 
develop 162,000 horse-power. The Government 
complete the constructional work within six years, if an 
agreement can be reached with Auckland in regard to the 
quantity of energy which it can promise to consume. 


will 


Preumimary work for the construction of what is to 
be, according to Eastern Engineering, the largest overflow 
dam in the world is about ready to start in Toyama 
Prefecture, near Aoshima, in Japan. The concrete struc- 
ture when completed will rise 200ft. above the waters of 
the Sho River, being 750ft. long and with a base about 
equal to the height. When completed two years from 
now, the dam will be equipped with a plant capable of 
generating electric power to the extent of 60,000 horse- 
power. Later this will be increased. Power from the 
dam is to be used to supply current for lighting and 
industrial purposes in adjacent towns and cities. What 
is not used there will be conveyed to Osaka for factory 
consumption. 
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subjects, it will be recognised that the papers 
presented for discussion in Rome are very valuable 
That was to be expected when the position of 
the various reporters is considered, and when it is 
remembered that the respective officers of the 
various administrations are in honour bound to 
answer the questionnaires fully. Thus it is that 
we get, as we would from no other source, detailed 
precise and carefully considered information. We 
have for some weeks past presented résumés of 
| several of the papers, and we shall in due course, 
| give, as far as the rules of the Association permit 
reports of the discussions and the decisions reached 
by the delegates. On their importance we have 
already insisted ; at these meetings the technical 
progress of railways is settled for some years in 
advance on the basis of actual experience gained 
by delegates in all parts of the world. This year 
we shall hear reports and debates upon such 
important matters as staggered joints in the track, 
the use of hopper wagons for ballast, the use of 
steel sleepers, why British railways prefer the 
chaired road, the modification of the rule as to 
inspecting the track twice daily, possible economies 
in permanent way administration, &c., and, 
turning from the permanent way to rolling stock, 
we shall hear opinions on Mr. Gibbs’ exhaustive 
paper on the electrification of railways, on Sir 
Henry Fowler's report on the use of liquid fuel 
and on Mr. Reid’s valuable comments on all-steel 
coaches and gas versus electric lighting for trains 
These are but a few of the items that will be dis- 
cussed officially. When we remember that, further- 
more, the Congress will give railway officials and 
technicians opportunities for frequent conversa- 
tions with confréres from all parts of the world, 
the value of the work that it is certain to achieve 
becomes doubly evident. 


AND FURLS 
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The International Railway Association. 


Tue Railway Congress, that great meeting of 
the principal men on all the great railways of the 
world, used to be held every five years, and in the 
ordinary course of events the delegates would 
have met at Berlin in 1915. The war, of course, 
broke down that arrangement, and not until this 
year has it been found possible to organise a 
meeting. It is the ninth Congress, and will open 
in Rome on Tuesday next. The first was held in 
Brussels in 1885, and subsequent meetings took 
place at Milan in 1887, Paris in 1889, St. Peters- 
burg in 1892, London in 1895, Paris in 1900, 
Washington in 1905, and Berne in 1910. In the 
earlier years the gatherings were biennial and 
triennial, but with increasing work a longer interval 
became necessary to allow for the decision of the 
permanent Commission as to the subjects to be 
considered, the selection of the reporters, the 
drafting of the questionnaire to be issued to all the 
administrations which are members of the Associa- 
tion, the receipt of the replies thereto, and then 
the writing of the reports. Most of the matter 
that will be considered in Rome during the next 
fortnight was prepared in time for the intended 
Berlin meeting, and it is indicative of the amount 
of routine necessary that nearly three and a-half 
years elapsed after the Armistice before the present 
meeting became practicable. The absence of 
delegates from Germany will not seriously affect 


Telephone Secrecy. 


Many whose knowledge of the telephone does 


the Rome meeting, as that country regarded the | not extend beyond the method of using it, may 
Congress as a rival to its Verein deutscher Eisen-| not have realised until a few weeks back that 





bahnverwaltungen, and did not join the Associa- | telephonic conversations can be overheard by a 


tion until 1905. The Association, late enemy | third party. Recent events have, however, proved 
countries being omitted, now comprises 260| to everyone who may have had any doubt about 


the matter that the practice of “ listening in” at 
the exchanges can be, and actually is, indulged in, 
and a storm of protest has been raised. The mere 
fact that operators can _ break a 
versation to ask a subscriber if he will take a trunk 
call or to ascertain whether the line is clear, 
is sufficient to indicate that this practice is at any 
rate possible, but there is, of course, no justifica- 
tion for listening to complete conversations. To 
what extent operators “ listen in” is only known 
to those who are intimately connected with the 
exchanges. Most probably there is a much greater 
risk of a conversation being overheard during the 
evenings or week-ends than during the day, when 
business establishments are in full swing, and the 
exchange operators are busy ; but at no time and 
under no circumstance can subscribers be sure 
that private information has not been conveyed 
to someone besides the proper person. 

Needless to say, this is a serious defect in the 
telephone system which may lead to all sorts of 
| mischief, especially now that so much publicity 
(has been given to the matter and unscrupulous 


administrations, representing 366,311 kiloms. of 
railway, as compared with 350 administrations 
and 442,179 kiloms. in 1910. The absence of 
Russia accounts for the loss of forty-six adminis- 
trations and 60,000 kiloms. of line. 

The choice of Italy for the ninth meeting is a 
very happy one. Apart altogether from its his- 
torical interest and the attractions it holds because of 
the place it has always filled in art and in commerce 
there remains the fact that its railways are well | 
administered, and possess excellent rolling stock 
and a good track. No country has done as much 
proportionately as Italy towards the conversion 
of railways from steam operation to electric trac- 
tion, and nowhere is there a more ambitious pro- 
gramme for electrification. A point that should 
appeal to our own engineers is that in many direc- | 
tions British influence in design and construction | 
may be seen. In some remarks we made in our issue 
of July 29th, 1910, after the Berne meeting, we | 
expressed regret that a predominant proportion 
of the British delegates was composed of directors 
and not of officers. We are glad to see that the pre- 
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people have come to recognise the possiblities 
which this lack of secrecy offers. The defect has, 
however, always existed. With the ordinary 
switching systems, it is essential that an operator 
should be in a position to speak to a subscriber, 
and to do so as quickly as possible. For this 
purpose the exchange operators are provided with 
speaking keys, which also enable them to “ listen 
in.” Schemes have, however, been devised for 
making the telephone approximately secret by 
eliminating the usual speaking and ringing keys 
in front of the operators. When the answering 
plug is inserted into the answering jack, the 
operators’ telephone is connected in circuit to 
receive the caller’s instructions, and when the 
calling plug is inserted in the multiple jack of 
the wanted party, ringing current is applied auto- 
matically, whilst when the called party lifts his 
receiver to answer the call, the ringing current 
and the operator’s telephone become inactive. In 
the ordinary way the operator cannot listen to the 
conversation, but if she should particularly desire 
to do so, she can insert the answering plug of 
another pair into another multiple jack of the 
called party or into a jack of the calling party, 
and then her telephone is connected in parallel with 
the circuit. Whilst telephone experts recognise 
that it is theoretically possible to introduce a device 
which would render the operator’s telephone 
inactive, by short circuiting it, for example, when 
used in the manner described, the complications 
would be considerable, and it would be practically 
impossible to introduce the scheme on existing 
boards. In fact, it is considered that keyless 
switching would not be worth the extra expense. 
Monitors and supervisors are in a position to 
detect “ listening in,’ and the greatest possibility 
of the telephone system being made reasonably 
secret seems to lie in the direction of stricter rules 
governing discipline. Even if it were made im- 
possible for operators to connect their receivers 
to engaged lines, the system would not be com- 
pletely secret, for many opportunities exist, and 
must exist, for tapping lines, irrespective of whether 
the system be manual or automatic. Such oppor- 
tunities are, of course, afforded to the members 
of the testing staff, who must of necessity tap 
lines in the course of their duty. Moreover, with 
the automatic system it is necessary to give 
operators facilities for offering trunk calls. But 
the greatest danger is to be found in the small, not 
in the large exchanges, and the opportunities which 
exist for the improper use of “ listening in” by 
unscrupulous persons—who may desire to obtain 
information for worse purposes than mere in- 
quisitiveness—at little country stations cannot be 
denied. But we may go a step further. A great 
many Offices have their own switchboards, small 
or large. Are the chiefs aware that it is always 
possible for anyone who so choses to listen at the 
switchboard to their conversation ? If the problem 
of secrecy on main telephone lines is too great to 
be solved, we cannot believe that it is insoluble 
with the small “‘ exchanges’ that are found in 
offices, and since the undesirability of “ listening 
in’? by a member of the user’s own staff is greater 
than that of “listening in”’’ by the Post Office 
staff, we suggest that attention ought at least to 
be given at once to this section of the problem. 

All telephone experts seem to hold the opinion 
that the most that can be done is to limit the 
number of people who can overhear a conversation 
to a very few. The special exchanges which have 
been devised with this object in view are not, 
however, considered desirable, as they are not 
conducive to good service or administration, and 
it therefore seems that strict supervision is the 
only measure that can be adopted to abolish, or 
at any rate minimise this undesirable “ listening 
in”’ practice. Yet it is so obviously desirable that 
telephones should be as secret as the post, we would 
urge inventors to give the matter their careful 
thought. Over and over again, the impossible has 
been achieved when the necessity was proved, and 
we dare to hope that in this case, too, the advance- 
ment of science or the skill of the inventor may 
provide a remedy for a defect which has many 
inconveniences. Interesting information has been 
published concerning the secret transmission of 
speech over ordinary wires and through exchanges 
on the “‘ wired wireless ’’ system, but this system 
involves the use of radio apparatus in addition to 
the ordinary arrangements at both ends of the line, 
and on that account hardly meets the case of 
ordinary users. 








Not a single passenger was killed on the whole of the 
Chicago Great Western Railway, and not a single railway 





servant in its western division during 1921. 





The Quarter’s Shipbuilding. 


From Lloyd’s Register Shipbuilding Returns for the 
quarter ended March 31st last it appears that the merchant 
tonnage returned as under construction in the United 
Kingdom at the end of that month amounted to 2,235,998 
tons. This represents a reduction of about 404,000 tons, 
as compared with the total at the end of the previous 
quarter; but under the present conditions even these 
reduced figures cannot be regarded as a true index of the 
activity of the shipbuilding industry in the near future. 
The total includes a considerable amount of tonnage— 
617,000 tons—on which work has been suspended for 
some time, quite apart from any delay arising from the 
present disputes in the shipbuilding and engineering 
industries. Deducting this amount in order to enable a 
comparison to be made with figures for normal times, 
the tonnage actually under construction in the United 
Kingdom now amounts to 1,619,000 tons. The ave 
tonnage under construction during the twelve months 
immediately preceding the war was 1,890,000 tons, i.c., 
271,000 tons more than the present figures. 

As compared with the figures for the quarter ended 
December 31st, 1921, there was a considerable reduction, 
viz., 133,000 tons, in the tonnage launched in the United 
Kingdom during the past quarter. Although there was 





a slight increase recorded in the tc con 


during the quarter ended December 3)st, 1921, that 
progress was not maintained, and the figures for the quarter 
under review are practically the same as that for quarter 
ended September 30th, 1921, viz., 51,000 tons. 

The total merchant tonnage being built abroad is 
1,443,624 tons, but that total includes about 325,000 tons 
upon which work has been suspended, leaving about 
1,118,000 tons actually under construction. The country 
in which the largest amount of work is suspended is Italy, 
such tonnage amounting to more than half of the total 
tonnage included in the tables as under construction in 
that country. The tonnage being bui!t abroad is about 
373,000 tons lower than the total being built at the end 
of December, 1921. The decrease affects most countries, 
but specially the United States of America, in which 
country the tonnage now under construction is only 
3} per cent. of the total being built there in March, 1919. 
The figures for the leading countries abroad are :—Italy, 
311,888 tons; France, 286,255 tons; Holland, 258,240 
tons; United States, 136,266 tons; and Japan, 117,312 
tons. 

A new table is inserted in the Returns showing the 
number and tonnage of vessels launched in the world 
during the quarter under review. From it, it appears 
that the total figures amount to 523,246 tons, of which 
334,352 tons were launched in the United Kingdom and 
188,894 tons abroad. The tonnage commenced during 
the same period amounted to 118,228 tons, of which 
67,220 tons were commenced abroad. 

The returns show that there are at the present time 
ninety-five steamers and motor vessels, each of over 
1000 tons, with a total tonnage of 615,390 tons, under 
construction in the world for the carriage of oil in bulk. 
Of the total sixty-four, of 416,654 tons, are under con- 
struction in the United Kingdom. The tonnage of vessels 
now being built which are to be fitted with internal com- 
bustion engines amounts to 293,523. 
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Institution of Naval Architects, 
No. IL.* 


THE second paper, taken on Wednesday afternoon 
was entitled ‘Three Steps in Naval Construction . 
King Edward VII., Lord Nelson, Dreadnought,”’ ang 
was contributed by Mr. J. H. Narbeth. It deals with 
an important period in the evolution of the battleship, 
and very complete information is given concerning the 
armament, machinery and fittings of vessels of the 
‘** Majestic’ to the ** Dreadnought” types inclusive. 
We propose to publish an abstract of the paper in a 
future issue. The discussion elicited further historicg| 
information regarding the Dreadnought and its con. 
struction. 

Sir William Smith complimented Mr. Narbeth for 
his great acumen in picking out that particular 
period of change in naval construction, which had 
been the most important for a long period. Mr, 
Narbeth had said that when the Majestic was ordered 
it was the practice to provide fittings for battleships 
of extraordinary strength and weight, as compared 
with fittings for similar services in cruisers, and there 
was a general disposition to regard the battleship as 
a good opportunity for using up heavy articles of all 
descriptions. In saying that, Mr. Narbeth had not 
done justice to himself or his colleagues, and he 
demurred to that statement on behalf of himself 
and his assistants. At another point Mr. Narbeth 
had said that the Dreadnought, which had cost 
£1,784,000, had been sold for £40,000, but no 
one knew better than he, Mr. Narbeth, did that 
the Dreadnought had not been sold as a going 
concern. The purchaser gave £40,000 for her 
material, not as a ship, They were not satis. 
fied at that time that the Dreadnought was the 
best type of ship, but had to put up with what they 
could get from the politicians. Lord Fisher had been 
@ great naval designer, and as early as his Mediter. 


ranean cruise he had been working on designs for the 
Dreadnought. 
Sir Westcott Abel said he wished to refer to some 


of the particular problems of naval architecture which 
were involved in the design of the Lord Nelson. The 
docks available at that time for British battleships 
were very restricted indeed, and, owing to increased 
deck load, the Lord Nelson had to be ILS8in. broader 
than her predecessor, but she had to be specially 


designed to suit the docks that were available, and 
the result was that she had a rather queer shape at 
the ’midship section. Another point was the import 


ance of freeboard forward. Whereas the Majestic 
of 390ft. in length and 25ft. of freeboard forward was 
comparatively speaking a dry ship, yet the For- 
midable, with 23ft., was apt to be wet under similar 
conditions. Hence, the height of platform of the 
Lord Nelson at the bow was maintained at 24it. 
by a curious form of sheerline. How to obtain the 
same speed as in the King Edward VII., with 15it 
less length, 150 tons more displacement, less nominal 
horse-power, and a fuller ship both as regarded block 
and prismatic coefficients, was a problem presented 
by the Lord Nelson. It was curious to observe that 
on actual trial with about 410 less horse-power, sh¢ 
obtained practically the same speed as King Edward 
VII., 18.7 knots. To do that 300 tons of weight had 
been saved, making her displacement less than that 
of King Edward VII. 

Instructor-Commander Hamner said the great 
difficulty that had to be faced in the United States 
was how to reduce the fittings on warships. In 1907 
they had a vessel of 470 tons displacement on the 
original estimate, but when she put to sea they found 
that her displacement was about 700 tons. Small 
ships usually wanted everything that large ships had 

a refrigeration plant, laundries, the mechanical 
equipment and lots of odds and ends that tended to 
increase the weight. These things might add to the 
comfort of the crew, but they detracted very con- 
siderably from the original purpose of the vessel in 
lightness and speed. The best way out of the diffi 
culty was for the naval constructors to go to sea on 
the naval units and see what was really required. 

Sir John Biles said that he thought he was the only 
member in that room who had been on the Dread- 
nought Committee. Yet a number of the details in 
that paper were new to him. He had recently been 
on @ voyage across the Atlantic, and had been struck 
with the real relation between efficient drive and the 
height of the freeboard. They had to make a ship 
sufficiently high to maintain her speed, and yet not 
take water on board, and that was the whole problem. 

A paper by Mr. J. L. Kent on ‘ Resistance of Ships 
Among Waves,” was then taken. 


MERCANTILE Sure Mopvets in WAVES. 


This paper recorded the results of experiments 
conducted last year at the National Tank, with the 
object of determining to what extent the resistance 
of a low-speed cargo ship was increased by running 
“head on”’ to waves of various lengths and heights. 
The waves in the Tank were created by a wave 
making device installed during the war. The results 
found many be summarised as follows :—Over 4 
range of 7 to 12 knots, the percentage increase 11 
power required to propel the vessel head on through 
waves equal to its length and of a given height, as 


* No. I. appeared April 7th. 
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compared with the power required for the same speed 
in smooth water, is fairly constant. As the wave 
height increases, the resistance is increased, the loss 
of speed for the same effective horse-power being 
approximately proportional to the wave height. 
Keeping the speed of the ship and the height of the 
waves constant, and varying the length of the waves, 
the power showed very large variations, the most 
important increase being due to co-periodicity between 
the ship’s natural period and her period of encounter. 
The effect of the longitudinal disposition of the cargo 
upon the natural pitching period was also studied, 
with the result that the importance of keeping the 
vessel's natural period as different as possible from 
her period of encounter was demonstrated. 

Mr. Mark Payne, of the Haslar Tank, said Mr. 
Kent had defined the method of obtaining the natural 
pitching period of the model in air, and stated the 
same on the appropriate figures, showing the experi- 
mental results. He would like to ask him if he could 
give the relation between the period so measured 
and the unrestricted pitching period in water calcu- 
lated from the metacentric height and radius of 
gyration. In experiments amongst waves that were 
carried out at Haslar about two years ago, it was 
found that the resistance was always a maximum at 
speeds for which the period of encounter was some- 
what greater than the natural pitching period in 
water, but the relation of maximum resistance to the 
natural period, as described by Mr. Kent, seemed less 
definite, although it generally oceurred at a period 
a little greater than the natural period used by the 
author. It was of great interest to have plotted the 
surface of the waves generated, and the author's 
method of effecting that was most ingenious. The 
effect of waves of moderate height on the resistance 
was probably greater than might have been anti- 
cipated, and he was disposed to attribute it to the 
bluff form. Some two years ago resistance experi- 
ments with waves were carried out at Haslar on 
large models, about 16ft. in length, of a battle-cruiser 
design. (This form was relatively finer and of less 
draught than those described in the paper.) It was 
specially desired that the sea conditions represented 
should be severe, and the wave heights were greater 
than those in the author’s experiments. The curves 
obtained had a less pronounced hump than some of 
those given by the author. Mr. Kent clearly showed 
the importance of the longitudinal moment of inertia 
on the resistance in a seaway, and his results tended 
to support Mr. R. E. Froude’s statements in his 1905 
paper, that “ the question of performance in steam- 
ing against a head sea is less one of particular under- 
water shape than one of longitudinal stability versus 
of longitudinal inertia.” There seemed some 
scope for modifying this form to improve seaworthi- 
in the above-water portion of the hull—the 
under-water form being necessarily settled rather 
with a view to reduction in still-water resistance. 
Mr. Kent found, however, that such changes as were 
tried yielded no improvement in that respect. In 
particular, it was stated that the flare of the bow 
of Model 4874 was not more effective in 
keeping the deck dry than the vertical sides of 487B. 
That conclusion was opposed to the conviction of 


one 


ness 


sections 


many sea-going officers, and while presumably 
correct for the forms tried at the low speeds to which 
the experiments were confined, the experiments 


would need to be amplified considerably before that 
conclusion would command universal acceptance. 
At some recent experiments at Haslar, which were, 
however, only observational, i.e., no measurements 
were taken of resistance, a model of a rather special 
type was tried, amongst waves first with the forward 
sections given considerable flare and subsequently 
with the greater part of the forward sections above 
water made vertical. The flare in that case un- 
doubtedly to advantage, in keeping the 
forward part of the deck dry, the benefit being greater 
in speeds which happened to be the highest in view. 

Archibald Denny gave several interesting 
experiences of work that had been carried on at the 
Dumbarton Tank. On a steamer, 510ft. long, they 
had been able to increase the speed from 10} to 13 
knots by reduction of resistance. It was in that Tank 
that they had carried out the experiments which 
had enabled them to build the steamer Scott, 460ft. 
long, which still held the blue ribbon for speed in 
her class to the Cape. They had been carrying on 
successful experimental work since 1887, and he 
thought it was the greatest pity that more British 
Shipbuilders had not installed tanks of the same 
nature. His friends, Messrs. Browns, Vickers and 
Parsons, had their own experimental tanks, but if 
only other British shipbuilders had them also, they 
would have been able to arrive at a more rapid con- 
clusion as to the most economic form of cargo vessels. 


showed 


Sir 


Mr. W. J. Luke said it was particularly interesting 
to see that Mr. Kent had confined his investigations 
to the tramp steamer. It was that class of vessel 
that left itself open for much improvement in speed 
and resistance. The larger vessels could take care 
of themselves. If a tramp was loaded, there was 
little chance of being able to make any variation in 
distribution of weight. Mr. Kent had said that it 
was important to arrange the ships’ weights so that 
her pitching period in waves did not coincide with 
her period of encounter in waves of length corre- 
sponding to that at which the pitching lever was a 


periods of encounter. 
world really wanted to know was the effect of form 
on a ship’s seaworthiness. It was rather disappoint- 
ing to see that Mr. Kent’s experiments threw no light 
upon that problem, as all the models had the same 
curves of transverse areas of sections. 

Mr. Kent, in a brief reply, said he would deal with 
the criticisms at more length in a written communica- 
tion to the Institution. He was inclined to think that 


value. 
in command of similar ships. 
in favour of a flare, and the other said he was not. 
There were certainly grounds for a good deal of 
investigation on the value of the flare. He also 
thought a good deal might be done to modify forms 
below water in cargo vessels. 


The whole of the morning session on Thursday, 
April 6th, was devoted to a discussion on the papers 
by Dr. J. H. Smith, ‘‘ Nodal Arrangements of Geared 
Drives,” and by Mr. J. Wilkie, ‘‘ Double-reduction 
Gears in the ss. Melmore Head.’ A reprint of Mr. 
Wilkie’s paper is given on page 423. 


Nopat ARRANGEMENTS OF GEARED DRIVEs. 


In Dr. Smith’s paper an attempt is made to examine 
mathematically the conditions causing chattering 
and hammering in geared drives. The result arrived 
at is that critical speeds and unworkable ranges 
lie at the root of “‘ roaring” in geared ships. In 
order to cure or avoid the trouble the drive should be 
simplified so that the number of possible critical 
speeds is the minimum, and therefore so that the 
chance of coincidence of one of these critical speeds 
with any internally or externally impressed periodic 
action might be reduced. Further help towards 


by timing the system is such a way that the free 
periodicity of all the shafts when considered as fixed 
at their gear-hbox ends was the same—an arrangement 
referred to as a Nodal drive. Simplification might 
also be secured by making a group of shafts with their 
attached masses and transmitted torques dynamically 
similar, by adjusting the phase of the disturbing 
periodic couples so that they might cancel each other 
in pairs, by lowering the pitch of possible free periods 
and by reducing the moments of inertia of the gear 
wheels of the attendant trains. 

Mr. R. J. Walker, in the course of a long speech 
in opening the discussion, said that the first gears of 
the Melmore Head evidently had considerable in- 
accuracies in the teeth, a statement proved by the 
excessive end movement of the pinions referred to 
in Mr. Wilkie’s paper, necessitating the fitting of 
temporary thrust pads to the ends of the second 
reduction pinions to hold them in position. The 
author claimed that the successful running of the 
gears as finally adopted in the Melmore Head was 
entirely due to the tuning up of the periodicities of 
the various rotating masses by the system of the fitting 
of the Nodal drive. He could not agree with this 
general conclusion. It was well known that errors 
in cutting would, when the gears were put in service, 
create considerable noise, and the first obvious remedy 
in such gears was to re-cut the teeth. 
that when the Nodal shafts were installed, new pinions 
were also fitted, and it was quite possible that the 
gears as finally fitted were more accurately cut than 
in most of the previous sets, a factor which would in 
itself lead to quieter running. The importance of 
accuracy, not only in the actual cutting of the teeth, 
but also in the machine for cutting the gears, was very 
fully emphasised in the discussion on the paper pre- 
sented by Mr. Cook and himself before the Institu- 
tion last spring, and as the result of further extended 
experience, they were more and more convinced that 
in most cases, noisy gears were the result of errors 
in cutting. It was satisfactory to note, however, 
that manufacturers were fully alive to the necessity 
of this important factor in the production of gears. 
In the second set of gears which were fitted in the 
Melmore Head, the teeth of the second reduction 
gear were fractured, and the conclusion arrived at 
was ‘‘ that the material had given way under fatigue 
stress, which was subsequently confirmed by a test 
carried out at the steelmaker’s works.”” He was by 
no means certain that that was the true explanation. 
Within the last few months a few cases of broken 
teeth in pinions of nickel steel had been reported, 
and had been the subject of very close and careful 
investigation. Several theories had been advanced 
as to the causes of those fractures, such as the teeth 


He observed | ts . . 
opinion, entirely a question of workmanship, and 


avoiding or reducing the trouble might be obtained | 


| 


captain of a vessel could not do much to vary those | with a working pressure of 1000 Ib. per inch of face, 
What the whole shipping | a factor of safety of more than 40 to 1 was obtained. 


In good running single-reduction gears, the pres- 
sures adopted on the teeth were so low as to give a 
| factor of safety of 100 to 1. That has, he said, left 
| no doubt in the minds of many engineers that some- 
| thing was wrong with the material. Some steel 
| makers had expressed the opinion that the breaking 
‘of the teeth was due to quenching cracks, and had 
| suggested the advisability of having as large a hole 


| 


the opinions of captains was perhaps not of great | as possible through the centre of the pinion before 
He had recently questioned two captains | quenching, to relieve contraction stresses. 
One said that he was | was given to the theory that strains and cracks were 


Support 


existent in the material as the result of a recent 
inspection of a pinion forging before any teeth were 
cut, in which forging fine cracks were observed. Other 
forgings had been rejected on similar grounds. In 
one case of fractured teeth recently under observa- 
tion, it was noted that on one half of the pinion the 
fractures were not in any particular direction ; some 
of the teeth were broken off at the roots toward the 
end, others at half their height, and two or three were 
broken right out of the centre of the face, whilst a 
few vertical cracks were observed in one or two of 
the other teeth which were not actually broken. The 
other half of the pinion face, whilst being severely 
punished by fragments of the broken teeth, was 
apparently in good order and had no teeth broken. 
Mr. W. J. Guy said that the authors of the papers 
had neglected factors of fundamental importance. 
|Among them were the effect of damping on the 
| character of the oscillations effect of actual magnitude 
| of the propeller torque variations, effect of the mag- 
| nitude and character of the errors in pitch and form 
of the gear teeth, and the relative importance of the 





fundamental of the disturbing force and its harmonics. 
The propeller was a most important damping agent, 
but the propeller torque variation was multiplied at 
| the gears in the class of ships investigated during 
work in which he had been engaged from four to six 
times, and it might rise to ten times. Errors in gear 
teeth were greater than had been imagined. The 
inertia forces which could arise from such errors 
in gears rigidly connected to rotating masses were 
quite considerable, and could be of a destructive order. 
The pressure rise on the teeth could be as high as 
ten times the designed pressure. It seemed clear, 
however, that the most serious difficulty to be en- 
countered arose from the inertia forces which resulted 
from error in the gears. They could be reduced to 
safe amounts by the introduction of appreciable 
torsional elasticity between the pinions and the 
rotating masses to which they are attached. Pro- 
vided these and other considerations were borne in 
mind, he believed the double-reduction gears would 
prove to be as satisfactory and reliable in operation 
as any alternative machinery. 





| 
| 





being subject to pressures of such a nature or of a 
magnitude not anticipated in the original designs, 
or, on the other hand, that the material in some way 
was faulty. Out of about 130 British-built mercantile 
vessels on actual service with double-reduction gears, 
eight cases of actual breakage of pinion teeth had 
been reported, five being first reduction pinions and 
three second reduction pinions, the total number of 





Assuming a reasonable bearing surface over the | 
length of face, it was difficult to conceive how any 
abnormal stress could arise which would cause actual 





maximum or a sub-multiple of that length. But the 





of safety of the teeth, and tests had shown that even 





breakage of the teeth. There was a very large factor | the teeth were very low. 


Engineer-Commander Onyon pleaded for the aboli- 
tion of gadgets on board ship, and asked designers 
of reduction gearing to aim at simplicity. He believed 
that double-reduction gearing would in the end give 
them the reliability of service which all engineers 
were anxious to attain. 

Engineer-Commander Tostevin referred to the 
success of the reduction gears installed in warships. 
The experience in the Navy did not suggest any 
trouble with critical speeds. Roaring was, in his 


when failure occurred it was due to a combination of 
small errors. 

Dr. Haig said he could not accept the theory that 
critical speeds were the cause of the trouble with 
reduction gears. It was due to irregularities in the 
teeth. He preferred to Dr. Smith the solution put 
forward by Professor Lewis, of New York. 

Dr. 8. 8. Cook said that Dr. Smith had calculated 
the numerous possible periods of torsional vibration 
of the various shafts of a geared turbine installation, 
and asked them to believe that it was extremely 
liable to execute harmonic vibrations of the torsional 
type. The problem must, however, be viewed from 
a practical rather than an accoustic point of view. 
He would ask them to consider it from the standpoint 
of the impulses external, or it might be internal, 
and which might synchronise with calculated natural 
frequencies, As was explained in a paper read before 
that Institution by Mr. Walker and himself last year, 
one such source of external impulses was found in the 
varying resistances of the propeller blades, as they 
cut through the varying wake. That was no new 
thing nor was it peculiar to turbine installations. 
With reciprocating engines, the same external im- 
pulses operated, and, in addition, there were impulses 
arising from the fairly wide variations of the crank 
effort. There were, in fact, impulses at both ends of 
the propeller shaft and masses possessing inertia at 
both ends. The case of a Diesel engine was still worse, 
on account of the far greater variation of crank effort. 
In some ships with reciprocating engines, the tor- 
sional vibration thus set up had been responsible 
for the fracture of the shafting. In a geared turbine 
installation there was a more uniform turning moment, 


pinions represented in these 130 vessels being about | but the possibility of torsional vibration arising from 
600, including first and second reduction, some of the | the impulses at the propeller end of the shaft had 
vessels being single-screw and others twin-screw. | to be recognised. 


In most cases the length of shaft 
was so great that synchronism was avoided, and the 
critical speed occurred only at low revolutions, at 
which the stresses in the shaft and the pressures on 
There were more than a 
thousand sets of gearing successfully running, all of 
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which in running up had to pass through such a 
critical speed. He felt convinced that the real cause 
of the trouble with the original gears of that vessel 
was their inaccuracy. With a single pinion driving 
a wheel, the effect of errors in the teeth was to produce 
accelerations of the gear wheel. The variations in 
tooth pressure so arising were not as a general rule 
great on account of the relatively smaller inertia of 
the wheel. But with two pinions driving one wheel 
the case might be very different. The gear wheel 
was not free to give to the errors of both pinions, 
and in most cases the result would be that the whole 
of the variations had to be accommodated by aecele- 
ration or retardation of the turbines, and large forces 
might be required to produce this accommodation, 
if the gears possessed serious inaccuracies. Dr. 
Smith had only one remedy, but there were several 
others. The first obvious remedy for a noisy gear 
was to re-cut the teeth. If the gears were quite 
accurate in the sense that there were no errors which 
were a function of the angular position, there would 
be no chance of vibration other than that arising 
from the propeller, which could be fairly easily 
dealt with. It should still be possible to make con- 
siderable advance in respect of the removal of errors 
of this description, without putting any undue strain 
upon workshop practice. He for one would not cease 
his endeavours to that end. Moreover, in all kinds 
of apparatus where disturbances were feared from 
oscillatory effects, it was quite well known how to 
make the action dead beat by the provision of damp- 
ing devices. 

Mr. Sterry Freeman discussed the paper from the 
point of view of engineering superintendents. As 
regarded the actual running of double-reduction 
gears from the shipowner’s point of view, he could 
say that economically it was a pronounced success. 
Gearing was rapidly becoming better, and the ship- 
owner could not possibly do without it now. The 
Melmore Head was an alarming ship when she was 
first got out ; but was a reformed character now. He 
believed everyone would have the utmost confidence 
in geared turbines in the future. 


At the afternoon meeting on April 6th a paper was 
presented by Mr. John Reid dealing with the “ Possi- 
bilities of Fuel Economy in Marine Boilers.” 


Economy IN MArRtINe Borers. 


During the past twenty years, according to the 
author, there has been a suspension of development 
in connection with marine stokehold details, whereas 
in the engine-room a complete revolution has been 
wrought by the introduction of turbines and gearing. 
In the belief that with reasonably good fuel, fair 
stoking and correct draught, results are possible which 
have not yet been attained, the author designed a 
new form of grate in which the draught is assisted 
only and in which the best features of natural and 
forced draught systems are claimed to be combined. 
The design, illustrated herewith, is chiefly charac- 
terised by the absence of a pre-heater for the com- 
bustion air, and by the fact that a large portion of the 
air supply is admitted to the fire through the upturned 
end of the grate at the point at which in ordinary 
practice an almost impenetrable mass of fuel is found 





were various directions in which further economy 
could be secured in marine boilers to which no refer- 
ence was made. Heating surface was obviously of 
great importance, and that aspect of boiler efficiency 
was very much in evidence at the sittings of the 
Marine Engineering Committee of the Institution. 
Mr. Reid mentioned dirty boilers and bad coal, and 
both were among the factors making for inefficiency. 
Bad coal marine engineers would have to contend 
with always, but a dirty boiler was inexcusable. All 
engineers had had experience of the rapid falling off 
in evaporative power of new boilers, when the heating 
surface became foul and the tubes were choked with 
dust and ashes. The tendency to choke was accen- 
tuated by the fitting of superheater elements in the 
boiler tubes, which acted as traps for dirt. In general 
practice, tubes were only cleaned and swept at long 
intervals. Now, however, it was becoming the prac- 
tice to fit steam blowers, one for each combustion 
chamber, with the object of maintaining the efticiency 
of boilers. It was claimed that at least 5 per cent. 
economy in fuel could be obtained. The steam blower 
should always be arranged to blow in the direction 
of the draught. Dry steam was essential for the blast, 
and it was best secured by using saturated steam 
from the boiler in the first place. The nozzle should 
be 12in. to 18in. from the nearest tube, so that any 
moisture in the jet was dried by the heat of the com- 
bustion space which it had to traverse. He laid 
stress on the importance of a properly proportioned 
expanding nozzle, so that the steam issued in a 
straight jet at a velocity of from 2000ft. to 3000ft. 
per second. A stack of boiler tubes could be cleaned 
by this method in about five minutes. 

Mr. J. Owen contended that accumulated experi- 
ence had demonstrated that top air was necessary. 
The plain grate on the level was also to be preferred, 
as it gave the maximum accessibility for firing and 
for cleaning. That form of grate was not, as Mr. 
Reid suggested, a case of arrested development, but 
an example of the survival of the fittest. Pre-heating 
of the air was one of the essential features of the 
Howden system, although it was condemned by the 
author, and had been applied to 24,000,000 tons of 
shipping at sea. It was being used on all kinds of 
vessels from the high-speed liner to the ordinary 
tramp steamer with decided and consistent success. 
Tests which had been carried out by Messrs. D. Rowan 
and Co. with a boiler of the cylindrical type showed 
a net saving of 11.2 per cent. in favour of air heating. 
Numerous other trials have been made with sister 
ships, one fitted with the Howden system of forced 
draught and the other with cold draught, and the 
advantage of the Howden system had been completely 
demonstrated. 

Professor W. E. Dalby referred to the difference 
in the results obtained from boiler trials, which he 
believed arose largely from the method of expressing 
boiler efficiency in a single figure instead of dividing 
it into two parts. There was, on the one hand, the 
furnace efficiency, which was generally regarded as 
expressing the number of heat units in the boiler, 
and there was the second stage of efticiency, which 
expressed how many of those heat units were actually 
used. The usual method of lumping the two together 
was a mistake. He had analysed about 200 trials 
of locomotive boilers, in which very careful measure- 
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REID'S GRATE FOR MARINE BOILERS 


piled on or near the dead plate. The draught provided | ments had been made, and the result was that the 
is Just sufficient to supply the requisite air to the fur- | efficiency of transmission came out at about 75 per 
nace, the removal of the products of combustion being | cent. of the furnace efficiency. 


left to the unaided natural action of the funnel. 
Trials on a marine boiler in Hawthorn, Leslie’s works, 
fitted in turn for natural, forced and assisted draught, 


Captain Riall Sankey suggested that a useful 


purpose would be served if the whole subject of 
boiler efficiency could be investigated by a joint 


showed thermal efficiencies of 67.7, 75.8 and 78.6| committee of the principal Institutions, and under- 


per cent. respectively, and indicated that in the 
matters of evaporation per hour, heat loss to chimney, 
and unburnt fuel, the advantage lay with the assisted 
draught method. 

Mr. J. Hamilton Gibson did not think the author 
had done full justice to the title of the paper. There 





took to bring the subject before the Institution of 
Mechanical and the Institution of Civil Engineers. 


Mr. A. E. Seaton pointed out that there was a 


vast difference between land and marine practice, 
as the machinery at sea had a twenty-four-hour day 
and a seven-day week, while the sea-going engineer 
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had to take such coal as he could obtain. TT), 
suggestion of a joint committee of that Institutio, 
with the Institutions of Civil and Mechanical Engi. 
neers was an excellent one, as there was need {py 
reviewing and revising the rules governing boile; 
practice which had been in force for some years past, 
Mr. Reid, in concluding the discussion, emphasised 
the need of discriminating between land and maring 
work. In land practice, the air heater could be made 
in any desired size, but that was not the case on boar 
ship, where it was essential to save weight and space, 
and the air heater which was usually installed for 
marine work was for that reason very inefficient. 
Since he wrote the paper, he had obtained some results 
from the working of his apparatus on recent voyages, 
and would communicate the figures to the Institution, 
A paper on “ The Metering of Steam” was then 
presented in abstract by Mr. J. L. Hodgson. 


Tae METERING oF STEAM. 


This paper was confined to a description of the 
Kent-Hodgson steam meters developed for land and 
marine use during the past twelve years by the 
author and his firm, George Kent, Limited, of London 
and Luton. The meters in question act by recording 
the difference in pressure created by the insertion of 
an orifice in the pipe line, an orifice being preferred 
to a Pitot tube on the ground that the latter measures 
the velocity at one point only in the cross section, 
Moreover, by using an orifice it is possible to ensure 
that the difference of pressure obtained at the 
maximum flow shall be the same for each orifice 
installed, with the result that the recorders working 
in conjunction with the orifices can be standardised. 
The recorders described are capable of giving accurate 
measurement only over a limited range, say, down to 
one-fifth of the maximum flow. For flows smalle; 
than this value the orifice plate in the main has to 
be changed. In one design of the meter it is possible 
to affect the change without opening up the main. 
The formula on which the action of the meter depends 
involves a coefficient of discharge which for each 
orifice sent out is determined by actual calibration 
with water. The formula introduces not only the 
pressure difference on the sides of the orifice, but 
also the actual pressure on the up-stream side. In some 
of the meters designed for varying pressure automatic 
compensating means are embodied in the recorder. 

Professor W. E. Dalby congratulated the author 
on the advance made in designing a suitable apparatus 
and bringing the steam meter into the ordinary 
engine-room. The instruments described would give 
accurate and scientific results on what was really a 
practical scale. He was much interested in the 
statement that the orifice could be calibrated by 
means of water, as that plan presented a great 
simplification as compared with the usual method. 
He hoped the apparatus would be used, as steam and 
coal economies could only be effected by making 
measurements as a regular thing. 

Commander Ramsay referred to experience with 
the apparatus on a steamer fitted with Brown-Curtiss 
turbines, which he believed was the first time steam 
meters had been used at sea. The equipment was 
designed to measure the steam consumption of 
either or both of the turbines with which the ship 
was equipped, and also of the auxiliaries, and had 
been found of great value in providing data which had 
led to economies in steam consumption. The steam 
consumption of auxiliary machinery in marine turbine 
installations presented a different problem from that 
of steamers having reciprocating engines, and the 
meters had been of considerable value in improving 
the results. Experience had shown that in turbine 
installations the auxiliaries might be considerably 
overrun to give the best all-round performance. In 
such cases, the engineer on shipboard paid great 
attention to maintaining a good vacuum, and when 
the temperature of the sea water went up to 80 cleg. 
or 90 deg., he watched his meter carefully, and perhaps 
found he was using a good deal of steam. Under 
those circumstances he slowed down his centrifugal 
pump and his air pump to the point where he began 
to lose vacuum, and ran his auxiliaries at that point. 

Commander Tostevin said in the Navy engineers 
had not been in the habit of using apparatus of this 
sort, but they had other means of knowing whethet 
the engine installation was working economically. 
The Admiralty made a practice in a large number ot 
cases of carrying out steam consumption trials, 
either when a vessel was new or before it went into 
service. These trials involved the erection of bulky 
apparatus in the way of tanks, but the method 
possessed the virtue of giving accurate results and 
involved no variation in adjustment over extreme 
ranges of power. Quite recently, the Admiralty had 
fitted water meters in some ships, and if more war- 
ships were built, an opportunity would be given of 
testing some of the latest forms of the author's 
apparatus. 





THE purpose of an investigation now being made by thie 
Bureau of Mines, at Pittsburgh, Pa., is to study the 
suitability of cast irons and related materials for use as 
potsin iron-pot melting furnaces for aluminium alloys. 
Wide differences are found to exist in commercial practice 
in the life of pots. Data have been gathered as to the 
life of pots in foundry practice, and some preliminary 
experiments have been made on the rate of solution ol 





different irons in aluminium. 
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been thoroughly tested in the shape of models and of full- 
sized test sections from lbdin. to 48in. in diameter, and 


A New Type of Reinforced Concrete has been applied to water service for Kansas City, for 


Pipe Joint. 


Tur City of St. John, New Brunswick, has recently 
supplemented its water supply by laying a length of about 
4 miles of 36in. reinforced concrete pipe, The work was 
described in & recent issue of our Canadian contemporary, 
the Contract Record, from which the following description 
and its illustration have been taken. 

This pipe, the design of which is patented, has a 4in. 
wall and is made of concrete, reinforced with steel bars 
triangular wire mesh. It is built in 12ft. lengths, 
ne end of which is moulded a cast iron machined bell 
und into the other end a cast iron machined spigot 
lhe process of manufacture, says our contemporary, 
s the securing of these two rings, along with the 
rlinal and cireumferential reinforcing steel into a 
ge pipe, which cage can be handled as a unit and the 
ts of which are securely fixed in the proper posi 
with the result that each linear foot of pipe as 


and 
mto ¢ 
rime ¢ 
ring 
involve 
longit 
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of reinforcement designed and at the exact spacing 
desired. Six longitudinal bars of gin. round steel serve as 
the framework of the cage, and at the same time by means 
of hooked ends they secure at proper distances the cast 


ctured has arranged within it exactly the quantity | 


iron bell and spigot rings. To these longitudinal bars | 


cured the circumferential mesh or bars, as the case 
may be. When circumferential bars are used they are 
each tied firmly to each of the longitudinals by means of 
crimped steel ribbon ? 
ribbon are at the proper centring for fixing the bar hoops 
The pipe, in question, is for use under hydrostatic heads 
of from 20ft. to 78ft., corresponding with the elevation 
of the trench bottom along the profile of the line. 

rhe steel in this pipe is designed for operations under 
static head at a stress of 12,000 Ib. per square inch. The 
bar in each hoop is lapped on itself thirty diameters, and 
these laps in consecutive hoops in the cage are spiralled 
around the periphery. 


are 


yin. by jin. ; the crimps in each | 


The conerete used in the manufacture of this pipe was 
fea Cté«T:Ci‘(<‘C W. 
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| The assembly, of such a joint requires considerable longi- 


CONCRETE PIPE 


JOINT FOR 





| screened sea-beach gravel and sand, the maximum 
gravel being about fin. in diameter, all over size 
being crushed. This class of material, which was the only 
material available for the purpose, was quite harsh, 
although fairly graded, and to overcome this defect, 
which would otherwise have caused segregation during 
the pouring of the concrete and leakage through the wall 
of the pipe thereafter, addition of about 2 per cent. of 
clay was made, the result being a very “fat’’ mixture 
and one which flowed easily into the narrow forms and 
thoroughly about the reinforcing steel with a minimum 
of separation of the stony aggregate and a minimum loss | 
of the water of the concrete. This class of concrete is | 
necessarily poured quite wet through not so wet that the 
gravel or coarser particles will sink or fail to float in the 
fluid mass. In order to insure a water-tight body round 
about the bell and the spigot rings those portions of the 
pipe were moulded with mortar rather than with concrete. 
rhe pipes were cast on end within steel forms and the 
deposited concrete was thoroughly sliced and worked, 
special care being given to the complete and thorough 
filling and working of the upper or spigot end of the pipe 
wall 

The forms within which this pipe is moulded consist 
of cylinders of */,,in. plate, carefully assembled to accurate 
When in upright position the inner and outer 
forms rest upon finished cast iron base rings, being held 
in respective proper positions by means of circumferential 
headings upon these bases. For the manufacture of 
twelve pipes per day or 144ft. of pipe, thirty-six of such 
bases were in constant use along with twelve inner and 
outer forms and twelve spigot moulds. In order to release 
these forms each day the temperature of the fluid con- 
crete is kept in the neighbourhood of 100 deg. by means 
of heavy duck coverings. The inner and outer foims are 
so designed as to be capable the one of contraction and 
the other of expansion so that each may be lifted clear of 
the comparatively green concrete. pipe without injury 
thereto. The surface of the forms is kept absolutely 
clean and true and is oiled before being used. This 
practice of oiling metal surfaces is applied throughout the 
entire job to all vehicles or containers of the wet concrete, 
such as the mixers and concrete distributing bucket and 
the concrete chute or hopper which receives the product of 
the mixers. This precaution is valuable as preventing 
the accumulation and accidental inclusion of dead con- 
crete within fresh concrete. 

The joint which is used for this line of water supply 


Size 


Cimension 


| can, it is said, 





is one which was devised during 1917. It has, it is said, 





Cumberland, Md., 


in 


was also built into 5 miles of line for Norfolk, Va., which | 


latter proposition was also of 36in. pipe. 

As stated above, this pipe carries a machined cast 
iron bell and a machined cast iron spigot—see the illus- 
tration. Within the bell casting is cut a wedge-shaped 
groove of about jin. width; the surface of the spigot 
ring is finished conically for part of its length and cylindri- 
cally for the remainder or working portion of the length 
of the spigot ring. The joint between spigot and bell 
of consecutive pipes is made water-tight by means of an 





Massachusetts, and during 1921 | 


An Automatic Train Coupler. 


We had an opportunity recently of inspecting some 
models of an automatic train coupling, which, although 
it has been in experimental use for some years, is com- 
paratively novel in form. It is unnecessary here to dilate 
upon the merits of automatic coupling, as compared with 
the handling of link couplings, or to point out the extent 
of the vested interests which are naturally opposed to the 
introduction of any novelty; but, in view of the dis- 
cussion which has recently taken place as to the possi- 


| bility of increasing train loads and the consequent con- 


THE TUMLOCK AUTOMATIC TRAIN COUPLER 


elastic lead pipe gasket. This gasket consists of a re 
latively light weight lead pipe of diameter not exceeding 
jin. standard, within which pipe is drawn a good filling 
of cotton wicking. The lead pipe, so filled with cotton, 
is cut to proper length, rolled to an elliptical section and 
then soldered into a complete hoop. This hoop is of 
diameter to fit into the wedge-shaped groove in the bell 
casting, and the gasket is then caulked by forcing the 
adjacent pipe into place, the taper end of the spigot 


7 
sideration of the strength of couplings, the new coupler 
is of topical interest. 

The coupler, which is shown in the ~ accompanying 
illustrations, has ‘actually been in service since 1914 on 
the wagon ways of a Northumberland colliery with, we 
are told, entire satisfaction to the users, and is noteworthy 
on account of its simplicity. As is almost invariably the 
case with automatic devices of this kind, it is of the central 
buffing type and dispenses with the use of side buffers 





PLAN VIEW 


| wedging the gasket radially into its seat so that it ulti- 


mately rides upon the cylindrical surface of the spigot- 


tudinal force, which is applied by means of long bolts. 
The work in the trench is limited to this assembly and 
be carried out in all weathers and under all 
trench conditions, even when the trench floor is submerged. 
This type of joint has, we understand, proved water-tight 
under high pressure and even by use of steam pressure 


COMPONENT PARTS OF ONE MEMBER 


up to a temperature approaching the melting point of 
lead. The joint when assembled is flexible and will con- 
form to irregularities in the settlement of trench foundation. 
It is a true expansion joint, its water-tightness not being 
affected by changes in the temperature of the flowing 
water which will cause changes in the gross length of the 
pipe line. A continuous cylindrical inside surface is 
provided in a pipe so designed with a resultant large 
capacity. 

The work was carried out by the Council of the City of 


St. John, operating through its commissioner of water 
and sewerage, Mr. J. B. Jones, and its city engineer, 
Mr. G. G. Hare. The contractor was Canada Lock 


Joint Pipe, Limited. 


OF COUPLER 





It is attached directly to the ordinary draw gear, but is, 
of course, provided with springs to take up the impact 
of the vehicles. 4 

At present the coupler is constructed of cast steel, but 
arrangements are being made for its production by means 
of forging. In either case the design is practically the 
same. On the end of the draw-har, it will be seen, there is 
a hollow enlargement from which depends a large flange 
that acts as a buffer. On one side of this enlargement a 





OF TUMLOCK TRAIN COUPLER 


tongue protrudes, while alongside of it there is a bell- 
mouthed opening that accommodates the tongue on the 
opposite coupling. , The end of the tongue is brought to a 
blunt point, so that it may readily enter the bell mouth, 
and a short distance back from the point there is a deep 
notch in its upper face. Behind the buffing flange, but 
on the top of the coupler, a transverse slot is arranged to 
accommodate an L-shaped lever. This lever is shown 
in place in the plan view. It is pivoted near the end of the 
long limb of the L. The short limb extends along the side 
of the coupler and is engaged by either one or both of two 
short rocking levers. When the coupling is engaged eax h 
of the tongues wedges up the opposite L lever, the lever 
drops down behind the notch in the tongue of the oppos- 
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site half coupling and holds it securely. Disengagement is 
effected by pulling on the chains shown, which moves 


the rocking levers and lifts the L levers out of the notches, 
It will be noticed that there is a double engagement and 
that each tongue is held by a lever quite separately from 
the other. 

These couplers will engage when the adjacent. wagons 
are standing on quite sharp curves and when one of them 
is light and the other loaded, while some tests we made 
with the models indicate that they will lock and not jump 
out again, even when the vehicles are shunted together 
most violently. For fly-shunting purposes the locking 
levers can be held clear of the coupling tongues. - 

The coupler is being manufactured by the ‘‘ Tumlock ”’ 
Automatic Coupler Company, Limited, of 31-33, High 
Holborn, London, W.C. 1. 


Solenoid Type Motor Starting 
Panel. 


A NOVEL form of automatic starter made up with circuit 
breaker and isolator in an ironclad panel is being intro- 
duced by Brook-Hirst and Co., Limited, of Chester. The 
general form of the panel will be recognised as that asso- 
ciated with the hand-operated control gear manufactured 
by this firm, the only difference being in the starter, which 





FIGS. 1 AND 2.—BROOK-HIRST MOTOR STARTER 


forms a marked departure from existing practice in two 
important directions, namely, the movement and timing. 
Automatic starter movements broadly fall under one of 
two heads—the sliding contact and the contactor types. 
In the new Brook-Hirst design a butt contact is obtained, 
and with it, it is claimed, pitting of the contacts is mini- 
mised, so that the necessity for constant supervision 
and adjustment is largely avoided. 

The fixed contacts are of carbon mounted in stamped 
holders—Figs. 1 and 2. Behind each carbon is a spring, 
which ensures the requisite pressure between fixed and 
moving contacts. The moving contacts consist of a bar 
actuated by a single solenoid in such a way that the bar 
approaches each carbon with a direct butting movement 
so that contact is established instantaneously over the 
whole area of the carbon. In the course of its further 
movement the bar presses the carbon home into the holder 
and subsequently there is a slight sliding movement which 
tends to clean the contact surfaces. This action is repeated 
on each step. The number of starting steps being designed 
to be always adequate to the output, the acceleration of 
the motor is gradual, and the latter benefits by the elimina- 
tion of excessive current peaks. 

The timing of the starter movement is effected by an 
eddy current retarder. The solenoid plunger acting through 
the rack and train of gears shown in the illustrations, 
causes an aluminium disc to revolve between the poles 
of an electro-magnet excited by the main armature current. 
The eddy currents generated in the disc exercise a braking 
effect upon it and upon the plunger. As this effect varies 





enables quick starting with light loads and slow starting 
with heavy loads to take place. Unlike the oil dashpot, 
the retarder is unaffected by dirt or temperature changes, 
nor does it continue to exercise a braking effect when the 
starter arm is returning to the “ off" position. Since the 
contact springs also tend to force the arm to the “ off” 
position, there is, it is explained, a positive return and no 
possibility of the arm sticking on the backward movement. 
Apart from the automatic variation of the braking effect 
with the load, it can also be adjusted for normal starting 
conditions by regulating the distance between the poles of 
the electro-magnet. The makers claim that by governing 
the movement of the starter electro-magnetically in this 
way, instead of by a dashpot, reliability is assured. A 
heavy overload during starting may result in a complete 
interruption, temporarily, of the starting operation, thus 
avoiding an excessive rush of current such as might damage 
the motor. 

The starter is not normally arranged for “ inching,” 
though that operation may be carried out by the use of the 
“ start’ and “stop” buttons in sequence. Where, how- 
ever, “inching” is to be an important function of the 
starter, a special feature, which enables “inching *’ to be 
effected without the starter arm coming into action, is 
embodied. The “ inching ’’ current can be varied within 
prescribed limits by means of the links and terminals pro- 
vided. 

The ironclad panel also comprises a double-pole circuit 
breaker and a double-pole isolating switch. e former, 
consisting of two magnetic blow-out contactors and two 
solenoid type overload trips, provides complete protection 
for the motor both during starting and running. The 
overload trips may be adjusted to trip at any given over- 
load and they may also, if desired, be arranged with an 
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FIG. 3.--STARTING PANEL WITH HAND REGULATION 


adjustable time lag, so as to avoid the circuit being opened 
by reason of a momentary excess of current. The isolating 
switch which is fitted in a sealed compartment with an 
external operating handle, is interlocked with the door 
in such a way that the latter cannot be opened or left open 
unless the isolator is “‘ off ” and the panel “ dead.’’ Where 
it is necessary to regulate the speed of the motor the control 
gear also includes a shunt regulator of a type depending 
upon the facilities required. 

For certain applications, such, for instance, as printing 
presses, it is not, as a rule, necessary to effect speed changes 
at the work itself, but the speed having once been set 
it must be possible to start, stop, and “inch” the motor 
frequently, the speed at each re-start always reaching 
and finally remaining at the set speed. For use in such 
cases the makers have designed a regulator of the auto- 
matic acceleration type. The regulator, which is illus- 
trated in Fig. 3, is adjusted by hand to the required speed, 





in direct proportion to the starting current, the retarder | 


— 
after normal speed has been reached, the motor automatic. 
ally accelerates to the speed which has been set, The 
accelerator bar and contacts which achieve this object algo 
cut out the whole of the shunt resistance on stopping 
so that on re-starting or “inching” it is not necessary 
previously to bring the regulator handle to tho “ qj 
resistance out " position. 

While for a wide variety of services the speed regulating 
facilities outlined above are claimed to be ideal, ther; are 
some conditions in which it is desirable to have complete 
control of the speed by push buttons at the working 
position. Fir such applications a panel such a: that 
illustrated in Fig. 4 has been designed. The regulator jn 
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FIG. 4—-VARIABLE SPEED PANEL WITH AUTOMATIC 
REGULATION 





this case is of the automatic type. It is operated by two 
solenoids and it is possible from a convenient push-button 
station to start, stop, “inch,” accelerate or retard the 
motor. 


PRODUCTION OF CANADIAN MINERALS IN 1921 


Tue value of economic minerals produced in Canada in 
1921 was 172,327,580 dols., compared with 237,422,857 
dols. in 1920. The production of gold amounted to 
924,347 fine ounces, valued at 21,327,000 dols., as against 
765,007 fine ounces, valued at 17,754,487 dols. in 1920. 
The total production of silver was 13,134,926 fine ounces, 
valued at 9,185,007 dols., as compared with 13,330,357 
fine ounces, valued at 15,100,685 dols. in the preceding 
year, a decrease of only 1.46 per cent. in quantity, but 
39.17 per cent. in value. 

The production of copper was 53,461,795 lb., which, at 
the average monthly price on the New York market of 
12.502 cents for electrolytic copper, would be worth in 
Canadian funds 7,459,780 dols., exchange being computed 
at 1.1161 dol., the average monthly premium for the 
year. In 1920 when the average price of copper in New 
York was 17.456 cents a pound, Canadian production 
amounted to 81,600,691 Ib., and the value, computed on 
the same basis as before, but with the exchange at 
1.1227 dol., was 15,991,982 dols. 

The output of nickel was 19,293,186lb., as against 
61,335,706 Ib. in 1920. 

The production of lead totalled 67,146,011 lb., valued 
at 3,855,524 dols., as against 35,953,717 lb., valued a 
3,214,262 dols. Zinc totalled 53,095,600 Ib., valued at 
2,758,552 dols., as against 39,863,912Ib., valued at 
3,335,496 dols. 








if necessary while the work is in progress. On re-starting, 
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Double Reduction Gears in the 
SS. Melmore Head." 
By J. WILKIE. 


In the controversy which has centred round the problem 
of double reduction gears during the past few years, it 
has been exceedingly difficult to collect reliable informa- 
tion regarding the troubles which have been experienced 
with this type of drive. Excessive noise in the engine- 
room, With hammering of the gears, would appear to have 
been all too common in gear-driven ships. When this 
js the case, heavy flaking of the gears in the neighbourhood 
of the pitch line occurs, with grooving and deformation 
of the teeth, and occasional fractures of the teeth, which 
clearly suggest fatigue of the material. 

While this must have been the experience of many, 
there are those who assert that there is nothing wrong 
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propelling shaft from the gear to the propeller is 144ft. 

In her regular service across the North Atlantic the 
Melmore Head makes the outward voyage in ballast and 
the homeward voyage loaded. 

As several sets of gearing have been fitted to the original 
gear case at different times, these will be designated by 
numbers in order that the sequence of events may be 
clearly followed. Particulars of the various gear arrange- 
ments are given in Table I. 

Gear No. 1.—In erecting this gear in the shop every 
precaution was taken to ensure accurate alignment, and 
the same care was taken to ensure this alignment being 
maintained when the gearing was put in position in the 


ship. 

The running of this gear on the trial trip was very 
unsatisfactory. The noise in the engine-room was 
deafening, while at the gear case it was evident that the 
gears were hammering each other in a most alarming 
fashion. This hammering of the gearing was not con 
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Between September, 1918, and April, 1919, when this gear 
collapsed, approximately 25,000 miles had been covered 
at full power. Particulars of the speeds and revolutions 
are given in Table LI. 

Two reasons were put forward for the failure of this gear ; 
these were inaccuracies in cutting and faulty alignment. 
As regards aligament, great care had been taken with 
this in the course of construction, and when the gear 
wheels were removed it was again checked by mandrels 
in the gear case bearings and found to be correct. This 
being the case, the whole cause of the trouble was attri- 
buted to inaccurate cutting of the gears. It was decided, 
therefore, that new gears of finer pitch, particularly in the 
case of the second reduction gears, should be put in hand, 
and that these should be cut by a different firm of gear 
cutters. 

Gear No. The gear wheel and pinions in this case 
were mounted in the gear case on board the ship. The 
alignment of all the parts was carefully examined, ana 
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ARRANGEMENT AND DETAILS OF GEAR DRIVE IN 85. MELMORE HEAD 


with double 1eduction gearing. If this is the case, one 
naturally wonders why it should be necessary to run 
many of our geared ships at reduced powers, and to design 
the gears for new installations at of the original tooth 
pressures, thereby greatly increasing the weight and cost 
ol gears 

With so much conflicting evidence, there is good ground 
for the appeals which have been made for giving all the 
facts available regarding the performance of double 
reduction gears at sea. 

By the courtesy of the directors of the Ulster Steam- 
ship Company, and the directors of Messrs. Workman, 
Clark and Co., of Belfast, the author is enabled to give a 
detailed account of the troubles experienced with double 
reduction gearing in the Melmore Head, together with a 
description of the methods recently adopted to overcome 
these troubles. 





The Melmore Head is a single-screw steamer of 2500 the second voyage this had increased considerably, and, | 
Taste I, 
Gear No. 1. Gear No. 2. Gear No. 3 Gear No. 4. Gear No. 5 Gear No. 6. 
\Circular Circular Circular Circular Circular Circular 
P.C.D.*| pitch. | P.C.D. | pitch. P.C.D. | piteh. | P.C.D.| pitch. | P-C.D.| pitch. P.C.D.| pitch. 
, in. in. in in. in. in. in. in in. in. in. in, 
H.P. pinion 7.143 | 0.8976) 7.06 0.6 Gear No. 2 Gear No. 2 7.06 0.6 7.062 0.6778 
retained retained 
H.P. primary wheel 45.714 | 0.8976) 45.798 0.6 Gear No. 2 Gear No. 2 Gear No. 2 45.795 0.6778) 
| retained retained retained 
L.P. pinion 10 |} 0.8976, 9.923 0.6 Gear No. 2 9.925 | 0.6778) 9.925 | 0.6778! Gear No. 5 
retained retained 
L.P. primary wheel 42.857 0.8976 42.935 0.6 Gear No. 2 42.936 0.6778 Gear No. 4 Gear No. 4 
retained retained retained 
Second red. pinions 13.333 | 2.004 13.507 0.8 13.495 | 1.1458 Gear No, 3 Gear No. 3 Gear No. 3 
retained retained retained 
Main wheel . 106.667 2.094 106.493 0.8 106.504 1.1458 Gear No. 3 Gear No. 3 Gear No. 3 
retained 


Nore 


shaft horse-power, driven by double reduction geared 
turbines. This ship was built and engined by Messrs. 
Workman, Clark and Co., and delivered to her owners in 
September, 1918. 

Fig. 1 shows in plan the arrangement of the turbines 
and gear, while Fig. 1a shows the relative positions of the 
pinions and wheels. The revolutions of the various 
elements are : 

Per minute. 
High-pressure and intermediate-pressure tur- 
: 


bines and pinions me” ae” a8 3600 
Low-pressure turbine and pinions 2400 
Second reduction pinions 560 
Main shaft as! 6% 70 


The second reduction gears are designed for a working 
pressure of 1000 1b. per inch width of tooth, and at 70 
revolutions per minute the constant P/4/d is 274. The 
machinery is placed amidships, and the length of the main 








* Institution of Naval Architects. 





Figures are inserted where the parts have been renewed. 


fined to any one particular speed, but could be distinctly 
traced at all speeds up to the maximum. 
It was confidently expected that after a short time at 


sea the general conditions in the engine-room would im- | 
prove, that the teeth would become properly bedded to | 


each other, and that the hammering would cease. Such 
a state of affairs, however, was never realised, and each 
succeeding report from the chief engineer merely indicated 
that matters were getting worse. This was confirmed by 
personal observations on the part of the author. It has 
been his practice, until quite recently, either to meet the 
ship on her arrival in Belfast Lough, or to accompany her 
to her coaling ports on the Clyde or Bristol Channel, in 
order to trace the various developments in the problem. 

A careful examination of the gearing at the end of the 
first voyage showed a considerable amount of flaking of 
the teeth and grooving at the pitch line. By the end of 


retained retained 


* P.C.D. Pitch Circle Diameter. 


in addition, a sharp protruding edge was being formed on | 
This was re- | 

During the | 
second voyage, also, considerable trouble had been ex- | 


the teeth of the second reduction gears. 
moved before the third voyage was started. 


perienced through choking of the oil filters by steel particles 
from the gearing, and, in addition, a slight fore-and aft 
movement of the second reduction pinions was detected. 

The outward portion of the third voyage was safely 
completed, although the choking of the oil filters and the 
movement of the second reduction pinions were increasing. 


When 400 miles of the homeward voyage had been covered, | 
however, the movement of the pinions had become s0 | 
violent and the consequent pounding of the gears and | 


vibration of the gear case so severe, that speed had to be 
reduced, and Norfolk, Va., U.S.A., was made with very 
great difficulty. In this port, temporary thrust pads 
had to be fitted to the ends of the second reduction pinions 
to hold them in position. By this méans it was possible 


to run the machinery at a speed sufficient to maintain | 


steerage way on the ship while she was being towed home 
by another of the company’s vessels. 





all concerned, including the gear cutters, were satisfied 
as to the accuracy of the work. Had any doubt existed, 
this was removed by an examination of the tooth markings 
after the trials had been run. 

The performance of this eet of gearing on trial showed 
very little improvement on the performance of the first 
| set. The noise in the engine-room was still excessive, 

and the hammering of the gears was much in evidence. 
Nevertheless, the ship went on her fourth voyage at 
| designed speed. 
| While this gear lasted the rattle and roar in the engine- 

room remained undiminished. The gears were examined 
at the end of each voyage, and although the wear on the 


Taste Il.—Extracts from Log of ss, Melmore Head 
Speed 

Voyage number. in knots R.P.M Gear. 

’ Outwards.. 10.8 69.2 No. 1 

Homewards 10.8 70.0 No. I 

2. Outwards.. 10.87 70.4 No. 1 

Homewards 1i.1 69.0 No. I 

3. Outwards.. 11.5 71.3 No. | 

4. Outwards.. 12.2 71.0 No. 2 

Homewards 11.0 67.1 No. 2 

5. Outwards. 11.6 72.0 No. 2 

Homewerds 9.9 67.1 No. 2 

6. Outwards 11.7 71.6 No. 2 

7. Outwerds 7.5 49.4 .. No.3 

Homewards 7.8 50.5 . No. 3 

8. Outwerds.. 7.5 47.1 No. 3 

Homewards 7.7 48.3 No. 3 

9. Outwards.. 7.8 48.3 No. 3 

Homewards 6.3 47.4 No. 3 

10. Outwards.. 7.4 49.6 No. 4 

Homewards 8.0 52.6 No. 4 

ll. Outwards 10.2 65.3 No. 5 

Homewerds 8.0 52.7 No. 5 

12. Outwards. . 8.0 54.9 No. 6 

| Homewards 9.4 59.6 No. 6 

13. Outwards. . 10.1 62.3 No. 6 

Homewards 9.9 63.2 No. 6 

14. Outwards.. 11.3 68.3 No. 6 

Homewards 9.9 64.0 No. 6 

15. Outwards. . 11.5 68.0 . No.6 

Homewards 9.5 62.5 . No. 6 


teeth did not appear to develop as rapidly as in the first 
gears, signs of the old troubles with flaking and grooving 
were not wanting. 

At the end of the fourth voyage the pressure of the oil 
supply to the gears was increased by raising the level of the 
gravity supply pipes to the top of the engine-room casing. 
No appreciable change in the noise resulted from this 
alteration, however, and the fifth voyage was completed 
under the similar uncomfortable conditions of previous 
voyages. 
| The sixth voyage of the ship, and the third with this 

set of gearing, saw the collapse of Gear No. 2. On the 
| passage up the St. Lawrence River, the second reduction 
gears stripped half-way across the face of each pinion 
and wheel shroud. 

| Between August and November, 1919, this gear had 
completed approximately 14,000 miles at full speed. 


| Temporary second rec 


luction gears were dispatched to 
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Canada, and after these were fitted up the ship returned 
to Belfast at about half-power. 

An examination of the fractured teeth of this second 
set of gears showed that all the teeth had been broken 
off sharp at the roots without any sign of elastic deforma- 
tion. From this it was concluded that the material had 
given way under fatigue stress, and this was subsequently 
confirmed by tests carried out at the steel works. It 
appeared, therefore, from an examination of all the facts 
available that stresses of a nature or magnitude not 
anticipated in the original designs were being transmitted 
through the gears and that lower tooth pressures would 
have to be employed if the gearing was to be made to 
work satisfactorily. 

Accordingly it was decided to re-design the gear case 
and to limit the maximum tooth pressure to 500 Ib. per 
inch width. This gear was actually completed, but as 
subsequent developments proved, it was never necessary 
to have it installed in the ship. 

Gear No, 3.—As the demand for tonnage at this time 
was very great, a third set of second reduction gearing was 
installed to work in conjunction with the primary gears 
retained from Gear No. 2. With this arrangement the 
hip was to be kept in commission at reduced power until 
the new gear case was ready. 

Three voyages—Nos. 7, 8 and 9, Table II.—were com- 
pleted with this arrangement before any modifications 
were made, The average speed over these three voyages 
was 7.5 knots at 48.5 revolutions, giving a value of 132 
for the constant P/,/ d. 

The running conditions with this gear, even at reduced 
power, were not too satisfactory. While the engine-room 
conditions were certainly tolerable, there was clear 
evidence of the former hammering action of the gearing 
taking place. The intensity of this action was, of course, 
greatly diminished owing to the reduced speeds of rota- 
tion of the wheels. At the same time a reduction of the 
constant from 274 to 132 had not produced that smooth- 
ness of running and absence of noise so essential for the 
preservation of the gear for any considerable time. 

In the author’s opinion the method of attacking the 
gearing problem by simply reducing tooth pressures was 
not satisfactory. It seemed to be more or less a shot in 
the dark supported by no sound argument, and was likely 
to prove a tedious and costly method of experiment. 

From a careful study of the observations made from 
time to time on the Melmore Head, the writer came to the 
conclusion that the gear transmission system as a whole 
was dynamically unsound, and that if satisfactory running 
of the gears was to be obtained, some consideration 
would have to be given to the inertia effects of the various 
rotating masses, and particularly to the effect of torsional 
vibrations of the propelling shaft, arising from propeller 
action in a variable wake. 

Shortly after the third gearing arrangement was in- 
talled, Professor Smith was called in to investigate the 
problem on behalf of the builders, and the writer became 
associated with him in carrying out the subsequent 
changes which were made from time to time. 

The mathematics of the problem have already been 
put before you in Dr. Smith’s paper on “‘ Nodal Arrange- 
ments of Geared Drives.’’ The writer will, therefore, 
confine his remarks to a description of the various changes 
made on the Melmore Head. 

It had been observed at various times that the ham- 
mering effects in the gear appeared to be most severe at 
the low-pressure side. The reason for this was believed 
to be that, because of its mass and the rigidity of its con- 
nection to the gears, the low-pressure turbine was unable 
to keep step with the fluctuations in s of the main 
wheel which resulted from torsional oscillations of the 
main shaft. Parting of the teeth would, therefore, occur 
with hammering when contact was resumed. It was 
decided, therefore, as a first experiment to adjust the 
shaft connecting the low-pressure turbine to its primary 
pinion in such a way as to make the periodicity of the free 
torsional oscillations of the low-pressure turbine about 
the main gear wheel equal to the periodicity of the free 
torsional oscillations of the propeller about the main gear 
Ww heel. 

Gear No. 4.—To carry out the idea of tuning the low. 
pressure turbine and its driving shaft to the same period- 
icity as the propeller and propeller shaft, the pinion shaft 
A in Fig. 1 was removed and replaced by a hollow bored 
pinion shaft with an internal flexible driving shaft as 
illustrated in Fig. 2. The principal dimensions of this 
arrangement were A = 2°/,,in., B = 2"/,,in., C = 4"/,,in., 
D—4tin., L=7ft. 10in. The stress on the internal shaft 
was 9900 lb. per square inch. The collars on the internal 
shaft were made a sliding fit in the bore of the pinion 
shaft and were introduced to prevent any possible whipping 
of the internal shaft. 

\s the primary wheel on this side of the gearing was 
badly grooved, it was decided to renew this wheel in 
addition to fitting the new pinion. Otherwise it is to 
be particularly noted that no other change was made on 
the gearing and that the second reduction gears remained 
exactly as when originally fitted in arrangement No. 3 at 
the end of voyage No. 6. 

This arrangement was thoroughly tested on trials run 
at full power in Belfast Lough. The effect produced in 
the running of the gear by the introduction of this flexible 
drive was most encouraging. The hammering of the 
gears had entirely disappeared at the low-pressure side, 
and instead, a pure rolling of the teeth was produced. 
The gear case, which had previously vibrated considerably, 
was now perfectly steady, and generally the conditions 
in the engine-room were comfortable. As was anticipated, 
of course, hammering was still evident at the high-pressure 
side of the gears, due to the fact that no adjustments had 
been made on that side. 

Although the trials of this arrangement had proved so 
satisfactory, it was decided to make the next voyage at a 

speed not exceeding 50 revolutions per minute. The 
reason for this decision was that the arrangement was 
purely experimental and of a temporary nature, and the 
stresses adopted for the flexible driving shaft were un- 
usually high. This voyage—No. 10 in Table II.—was 
successfully completed, and at its conclusion a careful 
examination of the gears showed no grooving or pitting 
of the teeth. It may be argued, of course, that one 
voyage of approximately 7000 miles is too short a period 
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the teeth. With the first and second gears, however, 
there was no doubt as to what was happening to the gear 
teeth long before that distance had been completed. 
Gear No. 5.—As a result of the experience gained in the 
first experiment, it was now decided to tune both turbines 
and their driving shafts to the same periodicity as the 
propeller shaft. This time the stresses in the driving 
shaft were reduced from 9900 Ib, to 7500 Ib. in order to 
provide a sufficient margin of safety for continuous 
working at full power. Stresses lower than 7500 Ib. 


shafts would have become too long to be satisfactorily 
supported. 

Pinion shafts A and B in Fig. 1 were replaced by hollow 
bored pinion shafts with extension sleeves and internal 
shafts as shown in Fig. 3. The principal dimensions of 
these shafts were :— 


Low-pressure 


High-pressure 


side, side, 
Mica’ «2 90, 0) ee ‘ 2'3/,¢in. 
B ‘ —<— 3iin. 
S x i che. nn 4}in. 
».s.- co. Gir 4}in. 
Mae: % -- «+ 1Oft. 10*/,,in. LOft. 10*/, gin. 


As the length of the high-pressure driving shaft could not 
be made sufficiently long completely to tune this side of 
the system, it became necessary to increase the inertia 
effect of the high-pressure and intermediate-pressure 
turbines in order to tune them to the same periodicity as 
the propeller, and to obtain an approximate balance be- 
tween the two sides of the driving system. This increase 
of inertia was accomplished by introducing a fly-wheel 
between the high-pressure and intermediate-pressure 
turbines. The position of the fly-wheel between the tur- 
bines was chosen with the idea of binding the three ele- 
ments in such a way as to form approximately one rigid 
mass, and thus avoid the possibility of independent 
vibrations being set up between those three units. 

This fly-wheel, with its shafts, was a solid forging of 
34-38 tons steel, the diameter of the wheel being 3ft. }in., 
the breadth 9%/,,in., and the weight 2720lb. The fly- 
wheel is shown in Fig. 4. 


fitted up at the conclusion of voyage No. 10. 
to be particularly noted that no adjustments were made 


as when originally fitted at the end of voyage No. 6. 

Trials at full power were run with this arrangement, | 
and the results were considered to be very satisfactory. 
The absence of hammering in the low-pressure primary 
gear and at both sides of the secondary gears was par- 
ticularly noticeable. One defect remained, however, 
which subsequently proved to be more important than was 
anticipated. Doubtless many of you were present when 
these trials were run in Belfast Lough, and you may have 
noticed a slight vibration at the high-pressure primary 
gear. 

When the new pinion and flexible shaft were fitted to 
the high-pressure side, no change was made in the primary 
wheel. This wheel remained from gear No. 2, and as it 
was only slightly grooved, it was considered that it would 
run quietly with the new pinion and the flexible drive. 
On the trials, however, this condition was not quite 
realised, and a slight vibration developed at the high- 
pressure primary gear. 

With this one apparent defect remaining the ship set 
out on her eleventh voyage, the outward portion of which 
was completed at an average of 65.3 revolutions. The 
vibration at the high-pressure primary gear had increased 
somewhat by the end of this outward voyage, and, as it | 
continued to increase during the homeward passage, 
speed was reduced and the voyage completed at an average 
of 52.7 revolutions. 

Gear No. 6.—An examination of the high-pressure 
pinion at the end of this voyage showed that it had become 


| grooved in exactly the same fashion as the primary wheel. 


It was evident, therefore, that to set a new and well-cut 
pinion to work in a worn wheel and expect quiet running 
conditions was a mistake, consequently both the high- 
pressure pinion and primary wheel had to be renewed. 
The flexible shafts were also withdrawn for examination 
at this time, and it was found that the collar at the flexible 
coupling end of each driving shaft showed considerable 
wear. This necessitated a modification of the design, | 
and a bearing coupled to the forced lubrication system 
was fitted as shown in Fig. 6. This is the last modification 
that it has been found necessary to make on the gears 
of the Melmore Head. Fig. 4 shows the arrangement 
of the “nodal drive” as applied to the high-pressure | 
driving element, and Fig. 5 shows the arrangement as 
applied to the low-pressure driving element. 

With this arrangement the ship has been in continuous 
service and is giving complete satisfaction. Up to the 
time of writing, voyages 12, 13, 14 and 15 have been 
completed. The average revolutions for the twelfth | 
voyage and the remaining homeward voyages are low, 
due entirely to the poor quality of coal. 

The condition of the gearing is perfect. So far, no 
“ pitting” has appeared on the primary gears, and only 
very light “‘ pitting ’’ along the pitch line of the secondary 
gears, which occurred prior to the carrying out of these 
experiments, and has not developed since. There is 
absolutely no trace of a beat in the gear case while running 
up to full power. 

The second reduction gears have now completed 
approximately 50,000 miles, 16,000 before fitting the 
“nodal drive”’ and 34,000 miles since the experimental 
work commenced. 

The writer would like to draw attention to the fact that 
all these changes in the Melmore Head have been carried 
out in the gear case originally fitted in the ship in 1918. 
No alterations have been made beyond those already 
described in the paper, and consequently the continued 
successful running of this gear is entirely due to the tuning 
of the periodicities of the various rotating masses of the 
system. 

In conclusion, the writer wishes to express his indebted- 
sess to the directors of the Ulster Steamship Company, 
and Messrs. Workman, Clark and Co., for placing at his 
disposal so much valuable information regarding the | 
Melmore Head. 








in which to draw any conclusions as to the condition of 
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This arrangement of flexible shafts and fly-wheel was | 
It is again | 


on the second reduction gears, these remaining exactly | 
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The Time Element in Hardness 
Testing. 


WHEN making Brinell tests for hardness it is importan 
that the time taken to apply the load, and also that the 
time of duration of the load before removal, should be 
uniform for all tests. Otherwise the hardness numbers 
obtained may be incorrect and not comparable with each 
other. 

In some recent experiments with a power-operated hard. 
ness testing machine made by Alfred Herbert, Limited, jt 
was found that when the machine was operated at a certain 
speed there was a peak load which exceeded the 3000 kilos 
load provided by the weights on the machine. This peak 
load was found to be caused by the inertia of the weights 
and levers, and was greater at high speeds than at low 
speeds of operation. The existence of the peak loa: wag 
made evident by means of the calibrating apparatus 


shown in the accompanying engraving, Fig. | This 
apparatus was specially designed by Amsler and (o., of 


Schaffhouse, Switzerland, for Messrs. Herbert for the 
purpose of calibrating and finally checking the accuracy 
of hardness testing machines before dispatching them from 
the works. 

The device occupies the place of a specimen in thy 
machine, the load being weighed by the deflection of the 
spring frame of the apparatus under pressure, the amount 
of deflection being shown by a dial indicator. The testing 
apparatus itself was calibrated by Messrs. Amsler by direct 
loading. The variations of load during a test are very 
evident to the eye and can be plotted. Fig. 2 shows a 
typical load diagram in which the peak is clearly visible 


| The diagram is, of course, a record of the deflection of the 


calibrating instrument and must not be taken as indicat ing 
the actual production of the impression by the ball, which 
would have a different load diagram as the resistance of 
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FIG. 1—-APPARATUS FOR CALIBRATING HARDNESS 
TESTING MACHINES 


specimen would be of a different character from that of the 
spring forming the calibrating apparatus. 


In the Herbert hardness testing machine as originally 


made the rate of application of the load was uniform and 


occupied five seconds, the time during which the load was 
allowed to remain on the specimen being ten seconds. As 
a result of the first experiments it was decided to increase 
the time of application of the load and to vary the rate so 
as to make the rate very slow towards the end of the move- 


| ment, thus for all practical purposes doing away with the 


peak. 


When making these experiments the hardness 


numbers of the specimens were compared with the hard 
ness numbers obtained from other impressions on the same 
specimens produced on the standard laboratory type of 
hydraulic Brinell machine, which is usually the final refer 


ence in such matters. 


It was found that with this machine 


also a peak load could be produced if the machine was 


| operated too quickly. 


In practice in a laboratory it is, 


of course, customary to operate such a machine carefully 
and slowly, so that the peak probably would he very small 
in a laboratory test ; but if such a machine were used in a 
works for testing repetition work it would probably be 
operated too quickly at times, the result being the pro- 


| duction of a substantial peak and an incorrect determina 


tion of hardness. 


In order to illustrate the possible magnitude of the 


errors thus introduced a series of tests was made by various 


methods, the material tested 
nickel-chrome steel in the annealed state. 


being an air hardening 
The results of 


these tests are given herewith in tabular form : 


Hardness Tests of Nickel-Chrome Air Hardening Steel. 


eee - l ~- 2 *" 3 Aver. 
| Hydraulic Machine. 
Operated slowly ; duration 30 sec. 
Diameter, mm... 3.900 3.900 .. 3.950 3.916 
Hardness No. .. .. 241 .. 241 .. 336 .. 239 
| Operated rapidly ; duration 30 sec.- 
Diameter, mm... 4.050 4.050 4.100 4.066 
Hardness No. . o- Sh yrr-aae s. a" T 
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Power-operated Machine. 
Weights applied slowly by hand— 


Diameter,mm... - 3.860 .. 3.850 .. 3.855 .. 3.851 

Hardness No. ; 248 248 248 248 
5 sec. loading ; 10 sec. duration— 

Diameter, mm... - 4.0560 .. 4.000 .. 4.050 ,.. 4.033 

Hardness No. . 223 229 29° 225 
10 sec. loading ; 5 sec. duration — 

Diameter, mm... . 4.000 .. 4,000 .. 4.000 ., 4.000 

Hardness No. 229 *.. 229 229 229 


It will be noted that the highest hardness number—in 
other words, the least penetration—is produced by apply- 
ing the weights by hand. This fact indicates that even the 
hydraulic laboratory type Of machine has an error arising 
from inertia, and that hardness numbers as ordinarily 
obtained are only an approximate measure of hardness. 

As a result of all the tests that have been made it seems 
that the time taken to apply the load is a much more 
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FiG. 2—TYPICAL LOAD DIAGRAM FOR HARDNESS TEST 


important factor in the results than is the duration of the 
load after application. The results of the experiments 
explain the usual practice of allowing fairly wide limits 
of hardness numbers when drawing up specifications for 
material, and, in fact, prove the practical necessity for such 
limits. The fact that the speed with which the load is 
applied has such a pronounced effect upon the results 
seems to be a very good justification for the power-operated 
machine, in which the time required to apply the load is 
always uniform and the duration of the load is also always 
uniform. With a properly calibrated machine and a suit - 
ably designed cam so as to avoid the inertia 


effect no appreciable peak is produced and the determina. | 


tion of hardness is probably more accurate than is possible 
by any machine operated by hand, in which the personal 
element is liable to cause variations in results. 





THORNYCROFT MOTOR BOATS. 


Tse Hampton Launch Works of John L Thornycroft 
and Co., Limited, was during the whole of last week the 
scene of an extensive display of motor boats and marine 
engines. These works, which are situated on an island 
on the Thames a mile or so beyond Hampton Court, are 
compactly arranged, and in the boatbuilding shops many 
types of motor craft were shown in the course of con- 
struction. Among the most interesting were the 35ft. 
motor cruisers and some fast cruising hydroplanes, 
designed for speeds up to 50 knots, which we understand 
have been ordered for river and coastal inspection in the 
East. Thornycroft marine engines, in powers ranging 
from 15 to 375 brake horse-power, were shown installed 
in the various boats, while engines similar in design are 
used in a small central generating station for the provision 
of light and power throughout the works. One of the 
boats recently completed by the company is the 365ft. 
self-righting motor lifeboat for the Chilian Government. 
She is fitted with one of the firm’s M/4 type four-cylinder 
36 brake horse-power engines driving the propellers 
through reducing and reversing gear. The propellers 
work in tunnels and a speed of 7.89 knots is attained. 


TRANSPORT IN THE CONGO STATE. 





SPEAKING a short time ago on the general question of 
transportation in the Congo State, Monsieur Louis Franck, 
the Belgian Colonial Minister, referred to the Bas Congo- 
Katanga Railway, which will connect the mining system 


line was to be modified and improved. Two sections, of 
a total length of 270 kiloms., would be constructed to the 
north and south of Thysville. The cost was, he said, 
estimated at about 40,000,000f., and the adjudication for 
the work would be held at the end of April, subject to the 
approval of the authorities concerned. A mission was 
studying the three routes possible for joining up the 
gold region of Kilo with the centre of the colony, since the 
exploitation of the veins at Kilo was becoming more and 
more extensive, and that called for the creation in that 
ion of an industrial centre. 
connection with transport by water, the question is 
being studied of constructing wooden barges on the spot 
instead of importing expensive steel barges from Europe. 
It has been found that four species of Congo timber are 
suitable for the purpose of constructing vessels up to 
250 tons, and it is asserted that by introducing changes 
in the type of barge and the system of towing one-third 
of the present expenses might be saved. 


THE SPRING FAIR AT LYONS. 


THE results of the Spring Fair at Lyons are now beginning 
to be known. It is estimated that the number of buyers 
amounted to 120,000, while the number of persons who 
entered the Fair by the gates reserved for visitors totalled 
| pearly 400,000. Ninety-five per cent. of the 120,000 
| buyers were of French nationality, but the Fair Com- 
| mittee considers that the proportion of 5 per cent. of 
| foreigners, though certainly low, is nevertheless mislead- 

ing, since the great majority of foreign buyers were ready 
| to give big orders. Switzerland came first among the 
foreign buyers, then Belgium, Great Britain, Italy, Spain 
and Syria. There were also delegations of business men 
from Holland, Sweden and Morocco. It is difficult to 
| give even an approximate figure for the business trans- 
acted at the Fair. Statistics based on 235 declarations 
| show that an average value of the orders taken per firm 
was 105,172f., and for business pending 43,167f. per firm 
Last year statistics established on the same bases showed 
| an average per firm of only 32,903f. for orders actually 
booked. It may, therefore, be assumed that for at least 
235 stands, representing all the different groups, business 
was three times as flourishing in March, 1922, as in March, 
1921. 








| 
| 
| LAUNCHES AND TRIAL TRIPS. 





BALRANALD, twin-screw passenger steamer ; built by Harland 
and Wolff, Limited, Greenock ; to the order of Periinsulat and 
Oriental Steam Navigation Company ; dimensions, 537ft. by 
64ft. by 4lft.; to carry passengers. Engines, two sets of four - 
crank soniareceting uadruple-expansion engines, balanced on 
the Yarrow-Schlick-Tweedie system. Steam is generated by 
five coal-burning boilers working under forced draught. Trial 
trip, April 5th, 1922. 

BaRRABOOL, twin-screw passe vessel ; built by Harland 
and Wolff, Limited, Belfast - to the order of Peninsular and 
Oriental Steam Navigation Company; dimensions, 537ft. by 
64ft. by 41ft.; to carry passengers. Engines, twin screws, driven 
by two sets of quadruple engines balanced on the Yarrow, Schlick 








with the centre of the Colony and the Atlantic ports, 
and said that a decree had been issued which marked the 
beginning of work on the new line. 
investigate on the spot had found at Tlebo, 30 kiloms. 
south of the confluence of the Kasai and the Sankoro, a 
port at which 800 m. of wharfage which could be approach- 
able all the year round by vessels of 500 tons, could be 
built. In Katanga, he explained, the railway will start 
from Boukama, the point of contact of the Katanga and 
Great Lakes lines. Work is to be commenced at both 
ends of the line, and it is hoped that the railway will be 
completed in six years. 

Monsieur Franck stated, further, that the Matadi-Léo 


| The subject is 
A mission sent to | Voltage Surges.” This section has been issued in order to cover 
| the apparatus which was fully described in Bulletin No. 10. 
| Illustrations of the various types of gear are included and prices 
| are 


| let entitled 
| the outcome of the coal strike of 1921, and much interesting 
| information is given on the use of oil as an alternative fuel. Also 


and Tweedy system. Steam is generated in five coal-burning 
cylindrical boilers working under forced draught. Trial trip, 
recently. 








CATALOGUES. 





Geo. Kent anv Co., Limited, 199-201, High Holborn, W.C. 1. 
—Pamphlet No. P608/122 deals with the phenomenal shortage 
in rainfall. Messrs. Kent’s meters are ibed. 


Surrotx lIronrounpry (1920), Limited, Stowmarket.— 
Pamphlet discussing welding cast iron and the 8.].F. brands of 
ferro-silicon and super-silicon welding rods, and fluxes for use 
with them. 


Meta Arnscrew Company, Limited, mt House, Kings- 
way, W.C. 2.—Lllustrated descriptive on metal pro- 
pollen. The Leitner-Watts metal propeller for aircraft is 
described and illustrated. 


BROWNLIE AND Murray, Limited, Structural Engineers, 
Possil Ironworks, Possilpark, G w.—A tastefully produced 
pomghies containing a tew illustrations of buil manufac 

and erected by the firm. 

Tax Leeps Consrrvetiona, Enowesrine Company, 
Aysgarth Works, Pontefract-lane, Leeds.—The company has 
issued @ buyers’ guide which will prove useful to anyone who 
requires sheet and plate metal work. 


Tuomas Piccotr anp Co., Limited, Birmingham.—Illus- 
trated pene of Piggott’s patent pressed steel tanks. The 
plates are 4it. square and any multiple of 4ft. in length or width 


up to 12ft. deep can be supplied from stock. 


Henry Losster, 1, Boulevard Thiers, Argenteuil (Seine et 
Oise), France,—Illustrated catalogue of airship sheds, aeroplane 
hangars, bridges, large buildings, river and sea-going barges, 
pontoons for floating cranes, &c., made in reinforced concrete. 

Taos. Broapsent anp Sons, Limited, Huddersfield.— 
Illustrated catalogue entitled “ Automatic Centrifugal Clutches,” 
to ensure easy starting of any t of motor under full load. In 
addition to pictures many useful drawings have been embodied 
in this catalogue. 


Tae Baririse Atomistum Company, Limited, 109, Queen 
Victoria-street, E.C. 4.—An illustrated treatise on ‘* Economic 
Electric Power Transmission."" Many illustrations of the 
different plants that the company has erected are given with full 
details as to construction, &c. 


General Exscrnio Company, Limited, Magnet House, 
Kingsway, W.C. 2.—Catalogue Section X (4), thirteenth edition. 
7 Protective Gear for Dissipating 


given. 


Ruston and Hornssy, Limited, Lincoln.—Illustrated pamph- 
“The Triumph of Oil Fuel.” This booklet is 


Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Staffordshire Marked Bars Fall 20s. 


Maxers of Staffordshire marked bars have 
reduced their official selling price by £1 per ton. In lower- 
ing best quality bars from £14 10s. to £13 10s. the list 
houses are following the course of unmarked iron, which 
has found its level since the attempt to control the price 
through the Association was abandoned. The best bar 
branch is fairly occupied, but is directly affected by the 
engineers’ strike. The customer has claimed this reduc- 
tion on account of the fall in ironworkers’ wages, which 
represents about 6s. per ton in the cost of production. 
The demand for unmarked bars is rather poor, with keen 
cutting prices. A few weeks ago there were some orders 
to be booked for nut and bolt bars and fencing iron, and 
in their endeavour to increase the turnover and moderate 
the ratio of dead charges a sharp war of prices developed. 
These classes of material can be bought now at substan- 
tially lower rates than prevailed three months ago, but 
business has undergone a relapse in spite of every effort 
to animate it. Crown bars are worth about £11 10s. 
Staffordshire makers appear to be selling as low as any of 
their competitors either in Lancashire or Scotland, although 
a reduction in the last-named district has brought down 
prices to £11 per ton. Merchants who are able to place 
good tonnages state that they can buy at £11 per ton 
locally, although some manufacturers claim to be getting 
the full £11 10s. Some Black Country mills are feeling 
rather severely the falling off of nut and bolt business az 
the result of the engineers’ dispute. Business can be done 
in uut and bolt qualities down to £10 7s. 6d., while for 
fencing iron £10 12s, 6d. is asked. Iron bars, moreover, 
have to compete with steel obtainable at an outside figure 
of £9 10s., and steel is accordingly increasingly used as the 
raw materials for numerous Birmingham and South 
Staffordshire trades. At one time there was some indica- 
tion that the appreciable reductions of prices effected since 
the beginning of the year were gradually stabilising the 
position and encouraging the confidence which is the pre- 
lude to freer buying. The rupture in the engineering trade 
undid what had been done, however, and latterly business 
has again undergone a sharp contraction. 


The Reduction in Tinned Sheets. 


The tinned sheet industry is deriving some advan- 
tage trom an improvement in the motor trade, and a 
recent meeting of manufacturers fixed prices for the coming 
quarter at 58s. per hundredweight for best charcoal, 56s. 
for charcoal, and 52s. for unassorted up to 20 gauge. These 
figures mark a reduction of 2s. per hundredweight on those 
of the previous quarter. The tin-plate manufacturers 
reported that they are well supplied with orders, some 
having three to four months’ work on hand. Very satis- 
factory inquiries are coming from most foreign customers. 
Quotations range from 21s. 3d. to 21s. 9d. Wasters are 
firm in sympathy with primes. Makers of lead-coated 
sheets declared the new price at 30s. per hundredweight 
basis to 20 gauge. 


Galvanised Sheet Trade. 


A very fair inquiry is being experienced for 
galvanised corrugated sheets, though orders do not follow 
as quickly as makers would like. It is reported that the 
system has been revived of pooling orders, each establish- 
ment getting its share of the total tonnage booked, based 
on its capacity. Seventeen years ago a similar combination 
was formed, more, however, with the object of regulating 
prices, and it lasted for five years. In the present case the 
question of price does not enter into the agreement, but 
it has had a steadying effect in that direction, and there 
seems no disposition to cut the £16 to £16 5s. quotations, 
though buyers have for some time been endeavouring to 
force lower prices. At present rheets are being sold at less 
than they cost to make. Buyers have been exploiting to 
the full the anxiety of makers to find outlets for their pro- 
duction. Some big inquiries are reaching the mills from 
overseas customers, but this district is heavily handicapped 
in their efforts to secure this business against those firms 
more favourably placed near the ports. A considerable 
amount of business, it is understood, is coming forward 
from Australia, whence news arrived the other day that 
the endeavour to ground the manufacture of galvanised 
sheets as a native industry was being frustrated by high 
production costs. 


Improved Demand for Foundry Pig Iron. 


The pig iron situation has undergone some re- 
animation as far as foundry qualities are concerned. No 
doubt the readiness of the foundrymen to negotiate and 
the consequent suspension of the lock-out have bad their 
effect. There is a good inquiry for special makes, and some 
smelters have been offered longer contracts than they care 
to entertain in the present state of uncertainty. The 
revival of forward buying, even though it has not extended 
very far, is a significant feature, leading to the belief that 
as soon as the labour troubles are settled more normal con- 
ditions will prevail in this industry and trade show some 
real sign of revival. Smelters appear to be selling the whole 
of their output, though they continue to complain of 
unprofitable prices. The market this week is rather firm, 
with stocks low. No further furnaces have been brought 
into operation in this district, but a good deal of important 
work is being done in the way of plant improvement, 
certain furnaces having been completely reconstructed 
and modernised, with a view to a large output when the 
turn of the tide enables their owners to recommence. 
Values remain where they were. Northamptonshire foundry 
can be bought for less than 80s., while Derbyshire is firm 
at 82s. 6d. to 85s. 





illustrated descriptive catalogue of the Hornsby-Stockport type 
of engine and suction gas producer. Drawings are included 
in descriptive matter and a coloured print of an installation is 
included. 


Steel Market. 
The firmness of steel continues, and special 
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attention is being directed to semi-finished, which of late 
has become much firmer in price. For billets, which have 
been £7 10s., the general quotation now appears to be 
£7 15s., while some firms are again this week asking £8. 
The source of this accession of strength is to be found, not 
in any expansion of the trade, for district demand is 
extremely flat, but in the stringency which prevails on the 
Continent. There are indications that France and Ger- 
many are very short of raw materials, one symptom being 
their eagerness to buy up scrap. The market is also to some 
extent affected by the improved demand for sheet and tin 
bars, these branches of the trade consuming large quanti- 
ties, and the manufacture of billets, therefore, is in fewer 
hands. There is no material change in finished steel. 
Small bars command £9 5s. to £9 10s. Extras for size 


only on the British standard list for hoops, steel and iron, [ 


have been reduced by 25 per cent. Not much is heard of 
foreign competition in steel, and the tendency on this side 
is for the low prices recently ruling to disappear. Stafford- 
shire hoops are retained at £12 at works. Re-rollers of 
steel find themselves in a rather difficult position owing to 
the price for finished material not having advanced pro- 
portionately with that of semi-finished. The margin 
between the cost of the billets and the rather low price 
for the finished article is said to be insufficient to carry a 
profit. 


Engineering Dispute—Local Position. 


There is no material alteration in the position in 
the Birmingham district, so far as the labour trouble in 
the engineering trade is concerned. Much satisfaction is 
felt that the lock-out will not be extended, and members 
of the varied allied unions—there are about twerty 
societies concerned locally—-remain at work. The work- 
men associated with the A.E.U. still remain out. In 
Birmingham, it is stated, all the factories have been able 
to carry on despite the number of skilled men who are idle. 
On a rough éstimate, the allied workers are in the pro- 
portion of ten to one engineer. That the allied unions 
should have dissociated themselves from the A.E.U. 
occasioned no surprise in industrial circles in Birmingham. 








LANCASHIRE. 
(/'rom our own Correspondents.) 


MANCHEsTER, Thursday. 
Iron, Steel, and Metals. 


THERE can, of course, be no change in the general 
condition of the iron and metal markets this week or until 
after the Easter holiday. Probably the whole of next week 
will pass before any change can be expected; but there 
would seem to be some hope thet within the next fortnight 
a settlement of our present labour troubles may be accom- 
plished, or at least well in sight. That this will mean any 
permanent improvement in the iron and metal trades 
may be doubted, for the causes of depression lie much 
deeper than any temporary labour difficulties. These are 
surface troubles and quite annoying enough, but if every 
possible labour dispute were out of the way that would 
merely enable us to begin the work of restoring the 
prosperity of the world. One says this because what are 
needed more than anything else are patience, persever- 
ance and steady industry, and it will do no good to be 
disappointed because a revival of trade does not set in so 
soon as the engineers come back to the works. 


Copper. 


Towards the end of last week the speculative 
copper market in London was a little better, or rather 
more active; but it is doubtful whether this means any- 
thing if taken from the consumers’ point of view. Really, 
the conditions of the market tend towards weakness, 
and probably the fluctuations in the standard copper 
market may be disregarded for the present. There is, of 
course, no buying of copper worth speaking of in this dis- 
trict, but this absence of business is largely the result of 
the stoppage in the engineering works, and will perhaps 
be made up when these works are in operation again. The 
real market signs come from America, where the increase 
in production is beginning without any indication of an 
increase in the demand. It has been sugyested that 
American copper producers—or some of them—would 
be glad to keep the selling prices low for a time in order 
to check the return to full production and to give time for 
a clearance of the accumulations. If this view is correct 
we may perhaps see American electrolytic at 12 cents, 
and with a gradual return to a normal exchange between 
America and Great Britain this would mean a fall to about 
£60 for refined ingot copper. It is, of course, difficult to 
say whether or not this low price will be realised during 
the next few months, but there does not seem to be any 
need for the consumer of copper here to lock up capital 
in stock. The chances are that he will be able to buy 
quite safely from hand to mouth for some time yet. The 
official prices for sheet copper and rods were reduced to 
£88 per ton, which is not so very unreasonable, although 
the pre-war relationship between strong sheets and refined 
ingot—or standard copper—has not yet been restored. 
It is, however, the tube prices which are conspicuously 
extravagant. The market for tin has been steady and the 
general idea seems to be that it is slowly improving. At 
any rate, the quantity of tin in stock here—that is, the 
visible supply—has been reduced substantially during the 
last month. There hes been rather more buying for the 
tin-plate trade, which is in a better condition; but the 
demand in this district is, of course, poor while the engi- 
neers are out of work. Lead has been very steady with a 
slight upward tendency, but one cannot find that there is 
much confidence in the prices. Consumers buy sparingly 
and are always expecting that a fall will occur. Spelter 
has been rather firmer, and there is still no sign of selling 
by Belgium and Germany in our market. 


Foundry Iron, 


The demand for foundry iron in Manchester and 
the district is very small; but this would have been the 


ease anyhow, because only a small business is done just 
before the Easter holiday. It will be easier to judge of the 
market in a fortnight's time; but one cannot entertain 
any very high hopes. An interesting point at the moment 
is whether or not the Cleveland makers will reduce their 
furnace price to 85s. per ton with a view to facilitating the 
trade with Scotland, now that the Scottish ironmasters 
have fixed 95s. as the price of their No. 3. Before the war 
it was common to have only a 5s. difference between 
Cleveland and Scotch iron, but that is too small now. 
Local Manchester prices remain unaltered at 92s. 6d. for 
ordinary No. 3 delivered, and so far the Derbyshire furnaces 
seem to be able to keep clear of accumulations. But the 
consumption of foundry iron in this district is rapidly 
declining, and even if the foundries keep going, the lack 
of demand for engineering castings must leave them very 
short of work. With regard to foundry scrap there is 
some tendency to put the prices down in spite of the fact 
that pig iron prices are unaltered. Dealers here would 
take £4 per ton for most of the best kinds of cast scrap 
except “ textile.” 
Finished Material. 

There is very little businese going on in finished 
iron and steel, and with regard to iron there is some weak 
vess. Theoretically, Lancashire Crown bar iron is at £12 
per ton, but in practice most bar iron made in the district 
is selling at £10 10s. Sectional steel is quiet at prices 
ranging from £9 to £10 10s. per ton. The manufacturers 
are now very short of orders, but the coste of manufacture 
prevent any fall in prices, except by slow degrees. The 
wages costs—or at any rate those which are regulated by 
a sliding scale—will be more moderate during the present 
quarter, but the manufacturing costs are sadly increased 
by the reduced output. 

Barrow-tn-Furness, Thursddy. 
Pig Iron. 

There is not the slightest doubt that if the labour 
troubles could be cleared away the hematite iron trade 
would improve very considerably. Even as it is the trade 
is not suffering much, but there is an absence of confidence, 
and, of course, should the trouble continue the output will 
be restricted. Some pig iron is going into stock, but not 
to a very great extent, and there are works which are 
practically clearing the whole of their make week by week. 
There have been further shipments, and a cargo has gone 
to France vid Treport. South Wales is developing as a 
customer, and this trade will continue to develop. The 
consumption of iron by the local steel works has increased 
as a result of greater activity at Barrow again. 


Iron Ore. 


There is nothing fresh to report with regard to 
local ore, which is not being raised in large quantities. As 
soon as the lock-out and strike are things of the past an 
improvement in the iron trade will naturally be reflected. 
Foreign ore is still being practically all taken from home 
stocks. No large cargoes have come in lately. 


Steel. 


The rail mills at Barrow are at work again, the 
difficulty with the bricklayers having been temporaril y 
overcome. The hoop mills continue to obtain orders, and 
in the other parts of the district there is no change. There 
is not a great amount of work being done all told, but here 
again there is great promise of improvement as soon as 
matters are more settled. It is anticipated that, like iron, 
steel will be in greater demand soon. 





SHEFFIELD. 
(From our own Correspondent.) 
Manufacturers More Hopeful. 


A SLIGHTLY more optimistic tone may be detected 
in manufacturers’ replies to inquiries as to trade conditions 
and prospects, and this optimism seems to be supported 
by the receipt of a rather larger volume of orders, though 
they are still for comparatively small supplies. The more 
cheerful tone has also, of course, been influenced by the 
limitation of the lock-out. Much of the business that is 
being done is, however, at unremunerative prices, as I 
have previously pointed out in these letters. This is 
particularly true of the steel section, and this view was 
supported by Mr. W. L. Hichens, the chairman of Cammell 
Laird and Co., when addressing the shareholders the other 
day. The smaller firms are doing relatively better than 
the big concerns, and here and there one can find shops 
that are really busy. One of the most surprising exceptions 
of this sort to come under my notice has been that of 
Samuel Warren, Limited, who report a considerable 
export business in high-speed steel, of which valuable 
commodity there has been for a long time a reported 
surplus of war —— still unexhausted and seemingly 
inexhaustible. Messrs. Warren have, however, been 
receiving some orders from India for railway require- 
ments and tool steel, and in spite of adverse exchange 
rates are also exporting to the Continent. Another 
speciality made by only a few Sheffield firms for which 
an improved demand is reported is “ iron-steel.”” By an 
ingenious process in pouring the molten metals, the two 
are welded together so that a steel surface or edge can be 
given to a. body of tougher and cheaper substance, so 
that by this means tools with the requisite “‘ high-speed ”” 
edge can be produced at much less cost. In quite another 
ee evidence of revived confidence comes in the 
orders just y aise by the London County Council to the 
Brightside Foundry and Engineering Company, Limited, 
to recommence its contract for the heating, ventilating 
and hot water installation at the Epsom Asylum. This 
work was suspended during the war, and in the prevailing 
trade depression the resumption comes at a very opportune 
moment. contract is for a complete installation, 
consisting of four 30ft. by 8ft. Lancashire steam boilers, 
working at 1201b. pressure, a fuel economiser, four 





calorifiers, with boiler feed pumps, circulating pumps, &c., 
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complete system of steam heating, fan system of ventil,. 
tion and accelerated installation of hot water Service, 
The asylum is one of the largest of its kind, and consisig 
of thirty-six buildings. 


Stainless Steel Developments. 


Dr. W. H. Hatfield, lecturing recently before the 
Midland Institute of Minigg, Mechanical and Civil Engi. 
neers, dealt with the latest developments of stainless 
steel. Originally, he said, that material was produced 
only for cutlery, but recent research had proved the prac. 
ticability of its production in a high-tensile and machinabls 
condition. There was also a malleable stainless stee} 
which had been evolved for the purpose of supplying q 
rust-resisting material, chiefly in sheet form, which could 
be easily deformed cold, hammered, pressed, or drawn 
into the required shape, and only required polishing to 
produce a good surface. There was also the so-called 
stainless iron, a stainless steel in which the carbon content 
was reduced to a very low reentage. All these steels 
were manufactured by the electric process, and required 
and received the careful subsequent manufacture which 
was necessary in the case of alloy steels. He did not think 
the mining industry had taken the best advantage it might 
of the great advances which had been made in steel! metal. 
lurgy during the last thirty or forty years. In the develop. 


ment of armaments, aircraft and automobiles and many 
other present-day applications of steel, there had been 
produced a very important series of steels possessing much 
greater strength, coupled with quite a considerable and 
sufficient ductility, which, he thought, might be applied 
in different directions in connection with the mining 
industry. There were many items which could be econo. 


mically and usefully manufactured in stainless steel, for 
instance, such as boiler fittings, pump rods, pump cylinder 
liners, valve parts—-steam, water or air—impeller blades, 
fan blades, rotary pumps, pins for lifting apparatus, hooks, 
shackles, weighing machine parts, gauze for safety lamps, 
and even wire ropes made from stainless steel, though 
costly, would be found of great value under certain 
conditions. 


New Sewage Disposal Scheme. 


The bio-aeration process of purifying sewage, 
which was devised by Mr. J. Haworth, resident engineer 
at the Sheffield Corporation sewage disposal works, has 
proved so successful that the Corporation has clecided 
to convert the whole of the works to the new principle, 
and construction on the first instalment has now begun. 
The estimated cost of the whole work, which is to be 
carried out during the next five or six years, is about 
£250,000. The expenditure necessary for the present 
instalment is a little over £50,000. As the scheme has 
been put into immediate operation with a view to finding 
work for the unemployed, the Government has agreed to 
pay half of the sinking fund and interest during half of 
the period of the loan—in effect, a quarter of the total 
cost of the first instalment of the work. The process was 
described in our issue of January 27th last. 


The Fuel Position. 


Although the lock-out restricts the demand for 
industrial coal, there is a considerable activity in connec- 
tion with the railway companies, which are placing fairly 
large orders and putting deliveries into reserves. Exports 
viaé the Humber are larger, and the March returns show 
very considerable increases over the previous month, and 
for the quarter the figures are greatly in advance of those 
of the corresponding period of last year. There is a 
large number of inquiries in the market tor forward busi- 
ness, due in the main to the strike in the United States. 
In view of the possibilities in this connection and the pros- 
pect of considerable demands from the Continent, collieries 
are not disposed to quote except from day to day. Gas 
coals are in very much less request. Slacks are decidedly 
steadier, due to decreased outputs as a result of short- 
time working at many pits and increased consumption 
for coke-making purposes. There is, however, still a 
certain amount of selling pressure, mainly with regard 
to second and low-grade non-coking fuels, but it is not 
nearly so strong as recently. Blast-furnace coke is steadily 
going out of hand, but with the lessened demand for 
export the market is not so strong, and while prices are 
on the weak side there is no general reduction. Good 
progress is being made in the sinking operations at Thorne 
Colliery, the water difficulty having been overcome through 
the adoption of the cementation process in substitution 
for the freezing process which was being applied during 
the war. In about two months it is hoped to have worked 
through the heavy water-bearing red sandstone, after 
which progress in one shaft will be considerably accelerated. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


THE general trade position in the North of England 
is very discouraging at the moment. The hopes of a pro- 
gressive improvement which were. prevalent a few weeks 
ago, have not materialised in any way. In fact, matters 
have gone from bad to worse, this being due almost entirely 
to the present labour troubles. A considerable amount ot 
work has already been lost to the shipbuilding and eng!- 
neering industries in this district through the disputes. At 
least three vessels which were being repaired on the Tyne 
have had to be sent to foreign yards to be completed. 


Cleveland Iron Trade. 


There is little change of moment to note in the 
condition of things in the Cleveland iron trade, and the 
market continues on the quiet side. A holiday period 
usually has an effect on business, but there is a rather 
marked feeling prevalent that before trade revival can be 
reasonably looked for, prices will have to come down in 
addition to the removal of the harassing labour troubles. 
At the same time, the fact that an extension of the eng! 
neers’ dispute has been averted has dispelled fear of 4 
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stoppage of the foundries and inspired hope of renewal of 
some activity after the holidays. The question of a 
further reduction in prices is a serious one. Costs of pro- 
duction are still exceptionally heavy, and makers still 
declare that they are running their works at a loss. Though 
new business is on a limited scale, contracts already made 
continue to take up a fair quantity of pig iron for home 
purposes. Shipments continue to be very heavy, but new 
foreign business is not so brisk, Small quantities of 
Derbyshire and Northamptonshire pig iron are being 
brought into Cleveland, and even with transport charges 
added it is slightly cheaper than the local product ; but it 
is not altogether suitehle, and its exended use is not 
likely. The same considérations apply in regard to the 
Scottish market. No. 3 Scotch foundry iron has, it is 
stated, been offered as low as 90s., whilst Cleveland costs 
that, plus carriage ; yet for many purposes Cleveland iron 
is preferred, and fair quantities are still going across the 
Border. Another furnace is to be put into operation after 
the holidays, but it is understood that it will be run on 
Northamptonshire ore and that its 4 will be used by 
the furnace owners. Prices are firm, No. | and siliceous 
iron being 95s.; No. 3 Cleveland G.M.B., 908.; No. 4 
foundry, 87s. 6d.; No. 4 forge, 85s.; and mottled and 
white, 80s. 


Hematite Pig Iron. 


The hematite pig iron trade shows a weakening 
tendency. Once more competition for orders is very keen, 
and this tends to reduce values. Many makers are now 
very keen sellers and are anxious to book small or large 
orders for early delivery to home consumers and buyers 
abroad. There is still an inquiry or two from Germany, 
and further shipments have to be made to that country in 
fulfilment of contracts already entered into. No difficulty 
is experienced in buying East Coast mixed numbers at 
97s. 6d. f.0.t. or f.0.b., and No. | quality is at a premium 
of a shilling. These values might, however, be shaded with 
substantial orders. 


Iron-making Materials. 


There is a firmer tendency all round in the foreign 
ore trade. Fair sales have relieved the immediate anxieties 
of sellers, and they are less inclined to cut prices. Thus 
27s. is now the minimum price for best Rubio ore, and good 
Mediterranean ores are fully 22s. per ton, the freight in 
both instances being 8s. per ton. Good furnace coke is 
quite firm at 28s. 6d. to 29s. per ton delivered at the works. 


Manufactured Iron and Steel. 


Very discouraging accounts are given of the 
manufactured iron and steel trade. The acute depression 
in business is entirely unrelieved and has been accentuated 
by the industrial troubles. It is understood, however, 
that producers are less inclined to make substantial price 
concessions for foreign trade 


The Coal Trade. 


The northern coal trade has shown a decided 
iunprovement during the past few days, and the tone of the 
market is steady throughout. Although at times patchy 
conditions are in evidence, the collieries are certainly in a 
better position than a week or two ago. Inquiries are 
coming along in @ satisfactory manner, and even in the 
case of the home industrial market some of the large con- 
sumers are endeavouring to cover their requirementsfor 
the second half of this year. In view of the possibility of 
the American coal strike continuing for some time, it may 
be of interest to note that a cargo of Northumberland 
steams for prompt shipment has been purchased for the 
United States. If this class of business continues to come 
forward for any length of time or in any great volume, the 
tone of the northern market is bound to stiffen. The 
volume of business in course of transaction just now is only 
limited by the supply of fuel, which in the case of most of 
the best-known brands has suddenly become scaree, which 
condition has made them rather dearer. The whole range 
of the market has, in fact, become stronger. This has been 
induced by a number of circumstances, and though the 
outlook is not clear or assured for any length of time ahead, 
there is every probability that so far as this month is con- 
cerned the position will remain steady to firm. The steam 
coal trade is restricted owing to the collieries being nearly 
fully stemmed for the present. Values are firmer. Gas 
coals are a much steadier item, for added to the strength of 
bests and specials, some of the secondary classes are more 
in request for early loading, and values are more rigid, and 
may even move forward. Coking coal is not very steady, 
but with a more active bunker market, which is moving 
upward, all classes of Durham unscreened sorts are 
improving for prompt. There is no observable change in 
the position of the coke market, which remains weak and 
unsatisfactory all round. 


Blast-furnacemen’s Wages. 


Blast-furnacemen employed on the North-East 
Coast have suffered another small reduction in wages under 
the sliding scale arrangement. The quarterly ascertain- 
ment issued by the Cleveland Ironmeasters’ Association 
certifies the average net selling price of No. 3 Cleveland 
pig iron to have been 88s. 6d. per ton, as compared with 
llls. 2.15d. for the last quarter of 1921. here was, 
therefore, a reduction in price of 22s. 8.15d. per ton in the 
first quarter of 1922. This means a reduction in blast- 
furnacemen’s wages of 1.50 per cent., which will bring the 
wages from 36 per cent. to 34.50 per cent. above the 
standard. 





SCOTLAND. 
(From our own Correspondent.) 
Dull Markets. 


Txe labour troubles still predominate the situa- 
tion, and on all sides industry is losing ground. Produc- 
tion generally is at a low ebb, while in the few instances 


in which the output is fairly well maintained, stocks are 








not being disposed of. Some few weeks ago a change for 
the better seemed imminent. Markets appeared more 
settled, and buyers were becoming more prominent. The 
trouble at the engineering establishments and the shipyards 
has put a stop to any forward movement in the meantime, 
atleast. Markets are weak and flat, and without signs of 
stability. Price cutting is being indulged in, and in many 
cases holders of material have evidently decided to cut 
their losses and get rid of stocks before a further slump 
sets in. In spite of all such efforts, however, buyers 
remain unmoved and business is reduced to a very small 
volume. Rumours of good shipbuilding and engineering 
contracts are abroad, but nothing definite is likely to be 
heard until industrial conditions are more settled. As 
time progresses, unemployment increases. Not only are 
the workers in large establishments reduced to small 
numbers, but the clerical staffs are also largely affected. 
Large concerns are loth to add to the prevailing distress, 
and in some instances the staffs are working in sections 
alternately. 


Steel and Iron. 


A considerable amount of depression exists in 
the steel and iron trades, and plants are poorly engaged. 
Steel makers are doubly handicapped by the falling off in 
shipbuilding orders and the scarcity of export business. 
In plates and sectional material next to nothing is being 
done, and there is very little activity in castings, large or 
small. Steel sheets certainly are in fair inquiry from over- 
seas, and a few good shipments are mentioned, but rock- 
bottom prices have had to be conceded to secure this 
business. However, inquiries are still coming forward, 
which is one hopeful sign. India and South America are 
more active. Business has also been done with Belgium. 
The nominal price of Crown bar iron was reduced by 10s. 
per ton last week, and now stands at £11 per ton delivered 
Glasgow stations. Something a little below that figure 
can be done for a favourable specification The bar mills 
are especially slack just now. Scotch pig iron still moves 
very slowly, and despite all efforts to induce sales, stocks 
in makers’ yards continue to increase. Scotch hematite is 
nominally £5 5s. per ton, No. 1 foundry £4 15s., and No. 3 
foundry £4 10s. per ton delivered Glasgow. Some export 
inquiries are to hand, but when continental material of 
similar analysis is in competition, the home product is 
overruled by freight considerations. 


Coal. 


The Scotch coal markets have been in a most 
unsatisfactory condition throughout the past week. 
Labour troubles have reduced an already restricted home 
demand for industrial fuel, while the slump in export 
orders is still most noticeable. Outputs have been fairly 
good, and colliery sidings are congested with loaded trucks, 
consequently idle time is growing more prevalent. The 
collieries in the Lothians and Fifeshire are badly hit by 
the slump in foreign business, the shipping department 
being the main feature of the trade in these areas. Prices 
continue on the down grade, with the exception of single 
nuts and pearls. House coal, too, is in poor demand for 
this time of the year. Inferior qualities can now be 
bought from Is. 6d. per single cwt. bag, and best sorts 
from Is. 9d. per bag. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspond. nt.) 


The Coal Trade. 


THE steam coal market has more than maintained 
its position of a week ago, inasmuch as before the end of 
last week prices were from 6d. to Is. better, and the 
improved figures have since been upheld, so that best 
Admiralty large are firmly quoted at 28s. 6d., and ordinary 
second qualities are commanding 28s. The fact of the 
matter is that colliery companies are so fully stemmed, or, 
rather, overstemmed in many instances, that they scarcely 
know where to turn to find the coals which have been 
arranged some little time ago. Bad weather prevented 
many steamers coming along at the time they should have 
done, and the result is that there is a good deal of conges- 
tion, and, of course, everyone is eager that their tonnage 
should get away before the holidays. Much of the tonnage 
that arrived in the early part of this week wi!l be very 
fortunate if it is loaded and sailed before Easter, for the 
reason that it is very questionable whether the cargoes 
will be forthcoming. Every indication points to the 
market continuing quite as strong after the holidays as 
immediately before, as collieries have very full order 
books for the whole of this month and the early part of 
next. Whether the steam coal market will derive much 
added strength from the strike of the miners in the 
American coalfield remains to be seen. According to a 





te'egram received at Cardiff on Monday from New York, 
non-uniopnists in the American coalfield are now producing 
five millions weekly, which compares with a normal con- 
sumption of eight million tons weekly ; but there are 60 
million tons in stock above ground. The telegram adds 
that the anthracite mines are entirely closed, and it is 
significant that there is no advance in American prices. 
There does not, however, appear to be much real prospect 
of a pronounced expansion in the demand for coal from 
this country unless it is for anthracite. At the same time, 
several steamers have been chartered to carry steam 
coals from South Wales for Saguenay River (Canada), and 
there are a few inquiries for tonnage to lift coals for New 
York, but these offers are “‘ to wire,”’ from which it is 
gathered that the business is not definite, but more specu- 
lative in character. 


| 


Coalfield Matters, 


Disputes in the coalfield have not by any means 
been numerous of late, and it is satisfactory to see that a 
settlement has been arrived at with the result that the 
Lower Deep Colliery, Blaina, was open for work on Monday 
last. Work has also been resumed at No. | Waunllwyd 
Colliery, where trouble has for a little timé past been 





experienced. The dispute concerned two hauliers, but 
these two men have given the necessary undertaking which 
was demanded of them, and the outcome is that about a 
thousand miners are back at work. The Yard seam at the 
Waun Bant level, belonging to the Ffaldau Colliery at 
Pontycymmer, has been idle ever since the stoppage last 
year, but a price list has now been signed which means 
that the owners are able to reopen the mine and give em- 
ployment to about 200 men. 


Settlement of Disputes. 


The joint secretaries of the South Wales Coal 
Trade Conciliation Board have recently circularised the 
colliery companies and the representatives of the men on 
the question of the settlement of disputes. It is pointed 
out that at a recent meeting of the Joint Standing Disputes 
Committee attention was drawn to the fact that disputes 
were being referred to the Committee before the procedure 
under the agreement in relation to the method of dealing 
with disputes at the collieries had been exhausted. It was 
decided to emphasise that every possible effort must be 
made to arrive at a settlement at the collieries before 
referring any dispute to the Committee. The conditions 
of the agreement must be carried out, and until this is 
done the Joint Committee at Cardiff will not consider any 
Question which may arise. 


Docks’ Working Hours. 


The temporary arrangement come to with regard 
to the working hours of trimmers and tippers at South 
Wales ports has not created any satisfaction among those 
who are concerned with the export trade, At the ad- 
journed national conference of employers’ and workmen's 
representatives, held in London on Friday last, the men’s 
leaders agreed to a slight modification of the existing 
arrangements by the addition of half an hour to each shift 
for meal times, which was accepted by the employers as 
a temporary measure, both sides undertaking to give the 
experiment a fair trial. The employers’ representatives 
made it clear, however, that if in the near future it was 
found that the new arrangement was not giving the desired 
result and that it was not possible to cope with the trade, 
the employers claimed the right to ask for further con- 
sideration and to appeal to the Industrial Court to adjust 
the matter. 


Miners’ Wages. 


The joint accountants’ certificate for February 
showing the proceeds and costs and also the percentage 
payable to the workmen as from April lst gives the per- 
centage on the 1915 standard base rates which the industry 
can afford to pay as 9.13 per cent., after allowing for the 
cost of standard wages, other costs, and providing for the 
owners’ standard profits of 17 per cent. The proceeds in 
February were not sufficient to meet the minimum wage 
of 28 per cent. on the standard base rates of 1915 without 
sacrificing the whole of their standard profits for that 
month and a further sum of £3000. This means that in 
respect of February the owners suffered a loss under the 
terms of the agreement of £284,000, and that in the four 
months ending February the total loss to the owners on a 
district basis has amounted to about £1,134,000. During 
the past three months the miners have heen provided with 
more regular work than the miners in any of the other 
coalfields in the country, the number of days worked per 
~week in December having been 5.55; in January, 5.51; 
and in February, 5.72. A notable fact is that hele has 
been a steady reduction in the cost of production other 
than wages, and that the cost per ton of labour has also 
been reduced. 


Current Business. 


From the point of view of actual new business 
there has not been much change except that, if anything, 
there is rather more inquiry for anthracite coals, and buyers 
are endeavouring to arrange for cargoes for delivery over 


| the next few months at prices which colliery owners will 


not look at in view of the probable expansion in the 
demand on account of the labour trouble in America. For 
prompt loading owners are asking 32s. 6d. to 35s. for Big 
Vein large, wheras not long ago they would have been 
glad of business at 28s. In the case of steam coals the 
market is very firm, although the inquiry is not so very 
extensive. The Norwegian State Railways are open to 
receive tenders for about 45,000 tons of coal for fairly 
early delivery, but it is unlikely that they will come to 
South Wales for this quantity, as almost invariably they 
take a goodly proportion of their requirements from the 
North. Best Admiralty large are quoted at 28s. 6d., and 
seconds at 28s., these being prices which are being obtained. 
Best Monmouthshire large command 27s. 6d., and in 
isolated cases 28s., while small coals are very steady at 
19s. to 20s. for the superior qualities. There is no change 
so far as patent fuel and coke are concerned, and pit- 
wood is 29s. to 30s. 
Miners’ Demonstration. 

The Executive Council of the South Wales 
Miners’ Federation have prepared their programme of 
resolutions to be submitted to mass meetings of miners 
to be held on “* demonstration” day, May Ist. These 
condemn the Government for being largely responsible 
for the low wages of the miners, and protest against the 
refusal of tho Government to make adequate provision 
for the unemployed. The miners express their determina- 
tion to press the right of every citizen to be provided with 
work or proper maintenance. 





Firerroor BuLKHEADs.—The new Cunard liner Samaria, 
built by Cammel! Laird and Co., is the first Cunard Line steamer 
to be fitted with fireproof wood bulkhead doors. These par- 
ticular doors are of mahogany and are 7ft. h by 4ft. wide and 
1 fin. thick. The ss. Laconia, buildi: by Swan, Hunter and 
Wigham Richardson and Co., Limited, and the ss. Ansonia, 
building by Sir. Wm. Armstrong, Whitworth and Co., Limited, 
are also being fitted with similar doors of fireproof wood. All 
these doors have been supplied from the Timber Fireproofing 
Company, Limited, of London and Market Bosworth, 
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Current Prices for Metals and Fuels. 











IRON ORE. 
N.W. Coast— 
Native cans hen: commorumers cpr ole 1t geeinen 28/- 
(1) Spanish 28/- 
(1) N. African 28/- 
N.E. Coast— 
Native Qe! bua 
Foreign (c.i.f.) ... 27 /- 
PIG IRON, 
Home, Export. 
£ad £4. da. 
(2) SoorLanD— 
Hematite ... ... - & 5 0 - 
No. 1 Foundry . 415 0 
No. 3 2 . 410 0 =< 
N.E. Coast— 
Hematite Mixed Nos. ... 417 0 417 0 
No. 1 418 0 418 0 
Cleveland— 
i rr 415 0 415 0 
Silicious Iron 415 0 415 0 
No, 3 G.M.B. 410 0 410 0 
No, 4 Foundry 47 6 476 
No. 4 Forge 450 450 
Mottled 40 0 400 
White ... 400 400 
MIDLANDS. 
(3) Staffs. — 
All-mine (Cold Blast) -1300 _ 
Part Mine Forge. None offering. 
North Staffs. No. 3 dry 45 0to410 0 
(3) Northampton— 
Foundry Nos. 2 and 1 ... Nominal. 
44 No. 3 400 od _ 
” Forge 810 Oto 312 6 
(8) Derbyshire— 
No, 3 Foundry we os 4 2 Btod 5 0 
Forge ~~ «se os 312 60315 0 
(3) Lincolnshire— 
Basic 40 O0to4 5 0 
Foundry 45 0to410 0 
Forge bi 42 6to4 60 
(4) N.W. Coast— 
N. Lanes. and Cum. 
Hematite Mixed Nos. 5615 0 
MANUFACTURED IRON. 
Home. Export 
£s 4, £« 4, 
SooTLanD— 
Crown Bars .. .. «5 M00 4, _ 
Best ,; J: Be 200 — 
N.E. Coast— 
Common Bars 12 0 0 ‘ _ 
Tees eas! Uae 1410 0 -- 
LanNos, — 
Crown Bars ... 12 00 _ 
Hoops 1400 13 15 0 
8. Yorgs.— 
Crown Bars .. 12 0 0 _ 
Best on 13 0 0 pom 
Hoops 14.00 _ 
MIDLaNDse— 
Marked Bars mayen 1310 0 os 
een Rn coccw 6B W208 i.) — 
Nut and Bolt Bess 10 7 6to 1010 0 
Gas Tube Strip 1115 Oto 12 0 0 
Hoops .., (Nom.) 400 — 
STEEL. 
(6) Home. (7) Export. 
£ea4 2a 4, 
(5) SOoTLaND— 
Boiler Plates .. 14400 = 
Ship Plates gin. andup10 10 0 — 
ee a - a =e _ 
Steel Sheets Jin.togin.11 15 0 — 
Sheets(Gal. Cor. 24B.G.) — 16 10 0 





STBEL (continued) 


N.E. Coast— Home. Export. 
£s 4. &s 4a 
Ship Plates ... 1010 0 - 
Angles 10 0 0 _ 
Boiler Plates ... 1410 0 - 
DOME. 1; cow «000 1010 0 _ 
Heavy Rails ... 910 0 .. = 
Fish-plates 1410 0 _ 
Channels... ... 1410 0 _- 
Hard Billets ... 950 - 
Soft Billets 750 = 
N.W. Coast— 
Barrow— 
Heavy Rails .. ... ... * he he _- 
TE on oe: ore tn Ea 
Billets... A ctinention _ 
Ship Plates Mi Bpcom wo _ 
Boiler ,, 410 0 ww ws - 
Manouester (Prices irregular and uncertain, unchanged)— 
Bars (Round) 10 0 Oto 12 0 0 
»» (others) 11 0 Ote 12 0 0 
Hoops (Best) ... eS eee PO 
» | (Soft Steel) WB Bi Qe ccarieid  /DDy MA 
Plates | ves! aw | BIO to 12 10 0 0 
» (Lanes, Boiler)... 16 0 0 
SHEFFIELD— 
Siemens Acid Billets .. 10 0 Oto ll O 0 
Bessemer Billets ... 1210 0 ~_ 
Hard Basic 9 5 0 - 
Soft ,, 715.0 — 
Hoops... 12 6 0 _ 
Soft Wire Rods 1 0 0 — 
MIDLaNDs— 
Small Rolled Bars... ... 9 5 Oto 9 10 0 
Bessemer Billets ... 710 Ote 715 0 
Hoops ... ... 98: DOr 8 bak = 
Gas Tube Strip 10 56 0 t. 1010 0 
Sheets (24 W.G.) ... ... 1110 Oto 12 0 0 
Galv. Sheets(f.o. b. U peo 16 0 Oto 16 5 0 
Angles ote 10 0 0 - 
Joists 1010 0 _ 
Tees... ... 1 0 0 _ 
Bridge and Tank Plates wl 0 _ 
NON-FERROUS METALS. 
Swansza— 
Tin-plates, I.C., 20 by 14 19/6 to 20, 
Block Tin (cash) 150 5 0 
- (three months) 15115 0 
Copper (cash)... Sper 59 0 0 
» (three mente. 59 12 6 
Spanish Lead (cash) 2215 0 
om (three months) 22 6: 0 
Spelter (cash) 2610 0 
» (three months)... 2610 0 
MaNCHESTER— 
Copper, Best Selected Ingots 63 10 0 
» Electrolytic j 65 10 0 
i Strong Sheets ... 8 0 0 
»  LecoTubes ... 0o1i 
Brass Loco Tubes 0 O11; 
» Condenser... 01 2 
Lead, English 2315 0 
» Foreign 225 0 
FERRO ALLOYS, 
(AU prices now nominal). 
Tungsten Metal Powder 1/6 per Ib. 
Ferro Tungsten 1/4 per Ib. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c, carbon... £27 10/- 
te 6 p.c. to 8 p.c. a £26 10 0 9/- 
os 8p.ctol0pec ,, £25 10 0 8/- 
Specially Refined 
Maz. 2p.c.carbon ... ... «£70 26/- 
» Ilpe » -- £88 39/- 
» 0°75 p.c. aitvew’.. .- £108 87/- 
»»  @arbon free . ..-2/- per Ib. 
Metallic Chromium ..-5/8 per Ib. 


Ferro Manganese 


Nickel (per ton) 
Cobalt & 
Aluminium (per ton) 





Silicon, 45 p.c. to 50 p.c. ... 
eT 

Vanadium 

Molybdenum F 

Titanium (carbon Bie 


‘ on ton) £15 for home. 
«£13 0 O seale 5/- per 
unit “ 


v£% 10 0 scale 6/- por 
unit 


-+-20/- per Ib. 
---4/- per lb, 
.-1/8 per Ib, 
...£180 

..-14/- per Ib 
...£110 to £120 


(British Official). 


FUELS. 


SCOTLAND. 


LaNaRKSHIRE— 

(f.0.b. Glasgow)—Steam 
Ell 
Splint 
" ” Trebles of 
Doubles ... 
Singles 
AYRSHIRE— 

(f.0.b. Ports)}—Steam 
Splint 
Trebles 


” ” 
” ” 
FirssHine— 
(f.0.b. Methil or Burnt- 
Screened mone - 
Doubles 
Singles 
Loraians— 
(f.0.b. Leith)}—Best Steam ... 
Secondary Steam ... 


Trebles 
Doubles 
Singles 
ENGLAND. 
(8) N.W. Coast— 
Steams... 
Household 
Coke ... 
NORTHUMBERLAND— 
Best Steams 
Second Steams 
Steam Smalls ... 
Unscreened 
Household 
Duna#aM— 
Household... ... 
Foundry Coke phos eb Fite 
SHEFFIELD— INLAND. 
S. Yorks. Best Steam Hards 22/- to 23/- 
Derbyshire Hards ... . 21/- to 22)- 
Seconds «-» 20/- to 21;- 
Cobbles s- 19/- to 20/- 
Mane css tee as ... 17j/- to 18/- 
Washed Smalls H «. llf- to 12/- 
Best Hard Slacks ... . 12/- to 13/- 
Seconds is . 10/- to Tl/- 
Soft Nutty ” 9/- to 10/- 
Pea = 7/- to 8/- 
Small a 4j- to 5/- 
House, Branch . B7/- to 39-- 
» Best Silkstone ... ... 34'- to 35/- 


Biast Furnace Coke (Inland and Export)... 


CarnDirrF— (9) SOUTH WALES. 
Steam 


Best Smokeless Large ... 
Becond oe 
Best Dry lange set 
Ordinary Dry Large... 
Best Black Vein Large 
Western Valley ,, pa 
Best Eastern Valley Large ... 
Ordinary ,, ” 
Best Steam Smal)s ian 
Ordinary ” 
Washed Nuts... . 
No, 3 Rhondda Large... 
os pa Smalls 
No, 2 PA Large 
Ld ” Through 

o. ~ Smalls 
Coke (export) ... 
Patent Fuel 
Pitwood (ex ship) ... 
Swansea— 
Anthracite Coals: 

Best Large 

Seconds ... 

Red Vein ... 

Machine-made Cobbies... 

Nuts ... 

Beans 

| ee 

Breaker Duff’. 

Rubbly Culm ... 
Steam Coals: 

Large 

Seconds 

Smalls 





Cargo Through 








192% 















Export, 


21/- 
22/- to 24/6 
20,9 
19/6 
18/6 


20/- 
22/- 
20/6 


18/- to 22 


19,6 
21/- 
19/6 
19/- 


33/- 
to 56 
34/- 


40/- 


23/- to 24 
22/- to 22/6 
14/- to 15 
21/6 
25/- to 30). 


21/- to 22 
25/- te 30/- 
32,6 to 35/- 


17/6 to 22 6 


28 6 to 
28/- to 
26/6 to 
24,6 to 
27 6 to 
27/- te 
27/- to 
24/6 to 
19/- to 
15/- to 
27/6 to 
30/- to 
19/6 te 
24/6 to 
20/- to 
16/6 to 
30/- to 
24/6 te 
29/6 te 


29 6 
28/3 
27/6 


27/6 


82/6 to 35/- 
28/. to 30/- 
28/- to 30/- 
82/6 to 85/- 
45/- to 47/6 
47/6 to 50/- 
47/6 to 50/- 
24/- to 26/- 
10/- to 10/6 
15/- to 16/- 


21/- to 24 - 
20/- to 22/6 
15/- to 18/- 
18,6 to 20, - 





(1) Delivered. 


(2) Net Makers’ works. 





(3) At furnaces. 


(4) Delivered Sheffield. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


(8) Except where otherwise indicated coals are per toa at pit for inland and f.o.b. for export and coke is per ton on rail at ovens and f.o,b, for export, 


(7) Export Prices—F.0.B. Glasgow. 
”" (®) Per ton f.0,b 





(5) Glasgow, Lanarkshire and Ayrshire, 








429 





Apri. 14, 1922 


French Engineering Notes. 


(From our Correspondent in Paria. 
Trade Tendencies. 


Ir there is little to show that an improvement is 
taking place in the trade position, it is evident that a 
comparison over & period of some months reveals a much 
better state of things, and there is certainly a steady, if 
almost imperceptible, progress that is likely to continue, 
and may, at any time, develop into a pronounced recovery. 
One cause of the improvement is the weeding out of a 
number of concerris which were created during the war 
and were totally unfit to carry on operations under peace 
conditions, and another is the re-organisation of many 
of the big companies which had expanded abnormally 
and are now being brought under more reasonable working 
conditions. The belief that the huge factories would 
monopolise business and erush out the small private firms 
that have alwaye constituted the backbone of the engi- 
neering industry has not been justified, and the smaller 
shops are now coming back to their own, although a large 
proportion of them are tributary to the big firms, which 
find it more conveniont and more economical to sub-let 
parts of contracts to small makers who are specially 
equipped for the work. The advantage lies in the fact 
that such makers are obliged to exercise the greatest care 
in production, and their stringent methods of inspection 
relieve the big firms of a good deal of responsibility. The 
industry is therefore settling down to a normal organisa- 
tion, and work is being distributed on account of the 
railways and public works sufficiently to provide makers 
with fair employment, with the result that the acute phase 
of the crisis, so far as it concerns engineering, appears to 
be at an end. Confidence is, moreover, maintained by the 
certainty that a very large volume of orders will be dis- 
tributed as soon as funds are available for the purpose. 
The railway companies have rarely had so much important 
work in hand as they have at the present moment, while 
the public works of all kinds, particularly harbour exten- 
sions and equipments, hydro-electric installations and 
electrical distribution, will ensure employment for engi- 
neering concerns for some years tocome. Further evidence 
of the better state of things is seen in the decline of the 
Bank rate and the improving exchange, which both tend 
to accentuate the growing confidence. 


Coefficients and Railway Rates. 


Despite the better outlook, manufacturers are | 
not yet satisfied that business has settled down on a really 
economic basis. The advancing prices of raw material 
are out of all proportion to what they should be normally, 
and there can be no hope of a genuine recovery until they 
are brought down to a more reasonable level. While the 
blast-furnace and mill and forge owners are insisting upon 
higher coefficients to shut out the competition of foreign 
products, the engineering firms are urging upon Govern- 
ment the necessity of reducing them, and in view of the 
battle that is being waged on this question, it is difficult 
to foresee the final issue. The goods tinning industry, 
which grew to such considerable importance during the 
war, is also objecting to the high coefficients on tin-plates. 
The Customs Commission will find it a no easy matter to 
conciliate these conflicting interests, but in view of the 
difficulties that are being encountered through the retalia- 
tion of foreign countries, it is believed that the new 
coefficients will show more or less appreciable reductions. 
The question of the railway rates on raw material is also 
being agitated, and while this matter is to be considered 
by the new Superior Railway Council, it does not appear 
as if consumers of raw material will obtain immediate 
relief, for the Minister of Public Works has stated that 
while the railways are losing money it is impossible to 
increase their losses by lowering the rates, unless at the 
same time the reduction should be accompanied by an 
equivalent augmentation of traffic. 


State Railways. 


The report of the inter-parliamentary commission 
in favour of transferring the State Railways to a company 
which is to be formed for the purpose, is meeting with 
increasing opposition from commercial bodies, and various 
meetings have been held at Nantes and elsewhere, when the 
opinion was expressed that the constitution of a new 
company would be a great mistake when everything is 
already at hand for the satisfactory working of the 
system. The Paris-Orleans Railway Company has offered 
to take over the Brittany lines, including the Paris-Brest, 
and the rejection of that offer is strongly criticised by the 
commercial associations, which are urging the Government 
to avail itself of the Paris-Orleans organisation instead of 
running the risk of further complications with a new 
company. It is suggested that the system north of Paris- 
Brest should be handed over to the Nord Company. It is 
probable that in the present financial situation the flota- 
tion of a company will entail a considerable delay, and the 
opinion is growing that the only really satisfactory way of 
working the State railways is to divide them between the 
two companies which have always shown enterprise and 
efficiency in the management of their systems. 


Hydraulic Progress. 


The south-western departments are, as a rule, 
unfavourably situated with regard to the supplies of fuel. 
Transport charges add so largely to the cost that the 
prospect. of utilising the hydraulic resources which are so 
abundant in the Pyrenees and in the rivers that come down 
from the Massif Central is particularly attractive, and while 
many schemes are already in hand, it is considered that if 
the hydraulic resources are to be employed to the best 
advantage it is indispensable to preparesone general pro- 
gramme for the whole region. For that reason it is proposed 
to hold a congress in Bordeaux in June next, when the 
matter will be examined in all its different phases. The 
congress will be divided into three sections, one for inland 
waterways, another for the application of hydraulic 
power, with special reference to the electrification of the 
Midi and Orleans reilways, and a third for agricultural 
hydraulics. 


THE ENGINEER 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildi Chancery-lane, W.C., 
at ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 
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GAS PRODUCERS. 


176,149. December 3rd, 1920.—-Low Temperature DisTILia- 
TIoN OF Souwp Fue. Merz and Melelian, 32, Victoria- 
street, Westminster, W. T. Bottomley, 21, Elmfield-gardens, 
Gosforth, Newcastle-upon-Tyne, and E. G. Weeks, 1, 
Tynedale-avenue, Mon ton, Northumberland. 

The inventors *‘ bleed ” steam from a steam turbine and use 
the heat it contains to operate a low-temperature distillation 
spperene. The steam is bled oft at A, and passed through one 
element of each of several heat exchangers B, C and D, wherein 
the steam is condensed. The condensate passes thence to a hot- 
well E. Make-up water is passed by means of a pump F through 
the other elements of the heat exchangers B, C B respec- 


heat exchanger G, which is heated by the steam and gases as 
they issue from a low-temperature retort H. After leaving this 
further heat exchanger G, which imparts additional superheat 


N°176,149 








to the steam, the latter is conveyed through a low-pressure 
high-temperature superheater J, and thence to the lower end 
of the retort H. Steam, mixed with distilled gases, leaves the 
top of the retort and passes into the additional heat exchanger G, 
and on leaving it is passed through a feed-water heater K, and 
then into a cooling apparatus L, which condense out the steam 
and the tar that passes to a receiver M, the residual gas being 
collected in the receiver. The gas passes on to # stripping plant 
of the usual type. Feed-water for the boiler is taken from the 
hotwell E, and passes through the feed heater K. In cases 
when the retort H is out of commission, a by-pass circuit, 
indicated at N, is provided, by which the make-up steam is 
passed from the heat exchangers direct to the feed-water heater. 
O is a steam connection for starting purposes.—-March 3rd, 1922, 


DYNAMOS AND MOTORS. 


176,088. November 25th, 1920.—ImPprRoVEMENTS IN AND 
Cowwectep wirn Traiw LicuTInec anv Like Dynamos, 
J. Stone and Co., Limited, Deptf. rd. 

The object of this invention is to enable a belt-slipping train- 
lighting dynamo to be suspended for either right-handed or 
left-handed running with equal facility, and thereby to avoid 
the necessity for providing special constructional arrangements 
or adjustments suitable for the two different systems of driving. 
The field magnet frame of this train-lighting d © comprises 
the usual field magnet limbs and core part for the field windings. 
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The two top corners A of the frame are suitably shaped, as 
by forming them with the — surfaces and are provided with 
bolt holes. The suspension lug B of the dynamo is formed with 
a similar surface for engaging the surface on the corners A and 
with bolt holes for permitting bolts to pass through and screw 
into the screw-threaded holes on one or other of the top corners 
of the frame. It will be obvious that the lug B can be attached 
to either of the top corners of the field magnet frame.— February 
27th, 1922. 


SWITCHGEAR. 


176,126. November 30th, 1920.—ImPROVEMENTS IN OR RELAT- 
Ine To Extgcrro-maGnetio Retays, The Igranic Electric 
Company, of 147, Queen Victoria-street. 

This invention describes a magnetic relay which is responsive 
to alternating currents, and the operation is dependent upon the 
frequency of these currents. The winding A has a resistance B 
connected across its i The winding produces a flux 











which tends to attract the armature against the action of a 


tively in the reverse direction, and thence through a further | 





pring. and, provided the current and voltage are constant, 
the amount of current passing through the winding varies 
inversely as its reactance of the coil, and with a given sitting the 
relay is therefore responsive at a given frequency. The adjust- 
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ment of the relay may be made in various ways, such, for 


| which fits into the part B, as shown. 


i 
J 
| 
| 
| 








instance, as by adjusting the resistance B or by adjusting the 
air gap.— February 28th, 1922. 


TRANSMISSION OF POWER. 


175,887. February 16th, 1921.—New on Improvep MEans 
or APPaRATus FoR CouPLiIne ELgecrric CABLES AND THE 
LikE, Gilbert Andrew, care of Liverpool Salvage Associa- 
tion, Exchange a Liverpool, and Captain Frederick 





Hosker Wilkinson, of Onslow-road, New Brighton. 
The cable connector described in this specificati ists of 
two metal parte A and B, the latter having @ conical portion 


A pin C fits into the slot 
D when the tapered part is pl aced in the hole in the portion A 


N°175,667 





and on turning the members A and B, this pin C enters the slot 
E, with the result that the two parts A and B are held firmly 
together, and the ends of the cables, which are connected to 
these parts, are connected together electrically.—March 2nd, 
1922. 


TESTING AND MEASURING INSTRUMENTS. 


175,901. February 23rd, 1921—A Sreciric Graviry Merer, 
Kelvin, Bottomley and Baird, Limited, and M. B. Field 
16-20, Cambridge-street, Glasgow. J 

Two balance chambers or air bells A and B are fixed in a 
frame and arranged to be lowered into the liquid of which the 
specific gravity is required. Sharp-edged orifices C C are made 


Ne175901 
oy 











| B 
e - 
c 
in the bells at an exact known distance apart. The two bells 


are connected with a differential gauge, which is calibrated to 
give the specific gravity by direct reading.—March 2nd, 1922. 


MOTOR CARS AND ROAD TRAFFIC. 


153,294. October 9th, 1920.—ImrrovemeNnTs Iv MaGNneTo 
ELECTRIC Macuines, Robert Bosch Aktiengesellschaft, of 

4, Militarstrasse, Stuttgart, ee : 
The construction of the magneto descri! in this 


y ification 
is clearly shown in the accompanying drawing. e double 
T-armature A ts of a laminated middle part B, co: 





of two end pieces C of solid iron, and the armature caps or covers 
D and D, to which the two parts of armature spindle are attached. 
The two magnet pole shoes F consist in similar manner of « 
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: | 
central laminated part G and solid end plates H. The laminated 


part G of the pole shoe is somewhat longer than the laminated 
part B of the armature, The laminew G of the magnet pole shoes 


are held together by means of rivets G, the heads of which are 
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sunk in perforations O in the solid end plate H. For 
fastening the laminated pole shoes to the permanent magnets 
screws are employed.—March 9th, 1922. 


TRAMWAYS AND RAILWAYS. 


176,280. June 18th, 1921—VeENTILATORS FoR RaILway 
Carnrisces, H. T. Dobbs, 8, Senghenydd-road, Cardiff. 

In this ventilator a rocking piece A is mounted on a trunnion, 
so that it may swing in the direction of motion of the vehicle. 
The rocking piece is hollow, and communicates with the interior 


N?176,280 














of the coach by means of the passage B. When the train is at 
rest A hangs vertically, and down draught is prevented, but 
when the train is travelling, A is deflected, as shown by the 
dotted lines, and motion causes an upward draught through the 
ventilator.—March 9th, 1922. 


MACHINE TOOLS AND SHOP APPLIANCES. 


175,907. March 16th, 1921.—An Axte Mitt, G. 8. Hamilton, 
9, Muir-street, Motherwell, and T. Thomson, 58, Mossend- 
road, Holytown, Scotland. 

The inventors claim that railway axles made by their process 
have a greater life than those made in the usual manner. The 
axles are formed from bars by & process of rolling between two 
reciprocating plates. The surfaces of the plates are so formed 
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as to produce the desired shape of axle, and they are divided 
transversely in order that the central part of the axle may be 
formed first and the ends subsequently shaped, after the bar 
has been extended in the formation of the centre. For this 
purpose, separate feed screws are provided for the several 
parts of the plates.—March 2nd, 1922. 


MISCELLANBOUS. 


175,183 February Ist, 1921.—Drartine Macuines, W. 


Mavitta, Anchor Works, Park-road, Aston, Birmingham. 
This specification covers an improvement on a drafting 
machine by the same inventor, which has already been described 
in Tue Enorveer, and has for its object the maintenance of 
the ruling edges in any position, regardless of the angle to which 





to counterpoise the weights of the two pairs of links of the 
machine. The spring A supports the first pair, and is attached 
at the top to a carriage sliding along a rail which is so curved 
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links are moved. The second pair of links is supported by the 
spring B, which can be moved along the notched bar C to adjust 
it to suit different weights of scales.—February 16th, 1922. 


175,085. November 16th, 1920.—ImMPROVEMENTs IN EARTHING 
Cuiips ror Execrric Conpuctors, Ernest Swainson, of 
Thermal Works, Hackbridge, Surrey. 

The earthing clip described in this specification consists of a 
metal part A having slots cut on each side, and a tightening 
screw passing vertically through the top. A metal wire or tape 
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asses round the pipe or other arrangement to be earthed, and 
through the slots in the part A, and is held fast by the screw, 
which also serves as a connector for the earth conductor.— 
February 16th, 1922. 


176,274. May 18th, 1921.—Locxnuts, H. T. Hutton, Erin 
—— Donaghadee, County Down, Ireland. 
According 


recesses of 
adjacent ends of each 


sible cylindrical ring—made, for example, of mild steel—is 
forced into the grooves. After the inner nut is screwed up tight, 
the outer or locking pert of the nut is rotated a little further to 





eftect the locking. This further rotation tends to compress the 
ring endwise, but as it is in contact with the bottoms of the 
grooves, it can only yield by bending and pressing inwards the 
inner walls of the grooves, which are comparatively thin, and 
this causes both nuts to grip the bolt firmly on its whole peri- 
phery, the grip being, however, of a somewhat elastic nature, so 
that when the outer nut has been turned backwards into its 
original position in relation to the inner nut, the complete nut 
can be rotated backwards to remove it from the bolt.— March 
9th, 1922. 





Suprty oF WaTER TO Moron Wacons.—The Conjoint Com- 
mittee of representatives of the British Waterworks Association 
and of repr tatives of cial motor users and manu- 
facturers Cove awarded the premium offered in January last 
for the best design for a locking mechanism to control the supply 
of water to steam wagons and road engines to Mr. A. R. U. Heath, 
M.1.A.E., of Bexley Heath, Kent. 


ConTracts.—Ferranti Limited, of Hollinwood, Lancashire, 
have been entrusted by the Public Works Department of the 
New Zealand Government with a contract for the supply of 
seven 4000 kVA, 110,000-volt, single-phase, oil-immersed, forced- 
cooled transformers in connection with the Mangahao hydro- 
electric power scheme.—Daniel Adamson and Co., Limited, of 
Dukinfield, near Menchester, have received an order from 
Robert Heath and Low Moor, Limited, for a 1000-kilowatt 
mixed-pressure turbo-alternator set with condensing plant of 
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Forthcoming Engagements. 


that the tension on the spring is not materially altered as the — 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach a on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated 


TUESDAY, APRIL lira, to THURSDAY, APRIL 27rx, 
Burtprne Trapes’ Exursrrion,—Olympia. 


TUESDAY to FRIDAY, APRIL 1i8ra ro 2isr. 
Tue Concrete Instirure.—Building Exhibition, Small Con. 
ference Hall, Olympia. For programme see page 354. 5.30 p.m. 
each day. 


THURSDAY, APRIL 20ru. 


Tae LIystirvtion or Ramway Siena Enoryeers (Inc. ).— 
Institution of Electrical Engineers, Victoria Embankment 
W.C. 2. Paper, ** Location of Signals as an Aid to Traffic Work. 
ing,” by R. 8. Proud, Associate Member. 3 p.m. 

INSTITUTION OF MINING AND METALLURGY.—Rooms of the 
Geological Society, Burlington House, Piccadilly, W. 1. Annual 
general meeting. Presidential address by 5. J. Speak, A.R.S.M 
5.30 p.m, 


FRIDAY, APRIL 2isr, 


Instrrutre or TransportT.— Royal Society of Arta, John-street, 
Adelphi, W.C. 2. Lecture : ** The Operation of a Large Tramway 
Undertaking, with reference to Capacity and Cost Under Given 
Conditions,” by Mr. J. K. Bruce. 5 p.m. 


Tue Junior Instrrurion or Enoineers.—Caxton Hall, 
“Condenser and Choke Coil Protective Apparatus,’ by 8. A. 
Stigant. 8 p.m. 

Tas InstiruTion OF PropucTrion ENGINEERS. -—Institution 
of Mechanical Engineers, Storey’s-gate, 8.W. 1. Paper, “ Elec. 
tricity in a Machine Shop "’ (slides), by Mr. J. R. Smith. 7.30p.m 





| WEDNESDAY, APRIL 26ra, 


Society or Grass Tecounotocy.—Royal Victoria Station 
Hotel, Great Central Railway, Sheflield. Fourth annual dinner, 
7 p.m. for 7.15 p.m. 


THURSDAY, APRIL 27ra. 
| 


InsTiruTION OF ELEecTRICAL ENGINEERS.—Savoy-place, 
| Victoria Embankment, W.C.2. “ Protective Appliances for 
| Turbo-alternators,” by Mr. J. A. Kuyser. 6 p.m. 


Tae Sourn-Western Potyrsecaunic Lnstrrure.—Manresa 
road, Chelsea, 8.W.3. A short course of ten lectures on 
“Chemistry and Technology of Petroleum "’ will be delivered 
by Mr. Fred Hsling, B.Sc., A.C.G.L, A.LC., M. Inst. P.T., on 


Thursday afternoons, at 2 p.m 
| 





| 


} FRIDAY, APRIL 28ra. 


InstiTuTION or Evecrricat Enoingess: Scorrisn Centre. 
—The Technical Institute, Dundee. Paper: “ Single and Three 
phase Alternating-current Commutator Motors with Series ani 
| Shunt Characteristics,” by Professor 8. Parker Smith. 7.30 p.m. 

INSTITUTION OF AERONAUTICAL ENGIngeERS.—The Engineers 
Club, Coventry-street, W. 1. Paper, “‘ Some Unsettled Problems 
of Aeroplane Design,” by Captain Sayers. 6 p.m. 


WEDNESDAY, MAY 3rp. 


InstiTuTs oF Metats.—Institution of Mechanical Engineers, 
Storey’s-gate, Westminster, 8.W.1. General meeting. The 
twelfth annual May lecture on “* The Relation of the Elements,” 
by Professor Sir Ernest Rutherford, F.R.S. 8 p.m. 


THURSDAY, MAY 4ra. 


Iron anp Street Inetrrutre.—-Connaught Rooms, Great 
Queen-street, London, W.C, Annual dinner. 7 for 7.30 p.m. 





THURSDAY anp FRIDAY, MAY 41s anv Sra. 


[ron and Steet InstirvTe.—Institution of Civil Engineers, 
Annual meeting. 


TUESDAY, MAY 30rs, To FRIDAY, JUNE 2np. 


LwsTITUTION OF ELEcTRICAL ENGINEERS.—Summer Meeting in 
Seotland. Ladies invited. For programme, see page 326. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. W. anv G. Potiock anv Co., late of 73, Robertson- 
street, Glasgow, inform us that they have now moved that oftice 
to their new establishment, Wellshot Engineering Works, 
Telegrams, Suction, Cambuslang; telephone, 
218 Cambuslang (P.B.E.). 


WE are informed that Mr. R. H. Pitts has been appointed to 
act as staff officer for the London Underground companies. 
Mr. Pitts will hold this post in addition to his duties as secretary 
to the Joint Standing Committee of the companies. 


We are informed that Lieut.-Colonel C. F. Hitchins, D.S.v., 
M.I. Mech. E., who recently resigned the appointment of general 
manager to Agricultural and General Engineers, Limited, has 
joined Sir W. G. Armstrong, Whitworth and Co., Limited. 


THe recent Bombay to Poona reliability trials and _ hill- 
climbing contest resulted in three Rolls-Royce cars finishing 
first, second and third. The fastest time was made by a Rolls- 
Royce landaulette, which ran up the Ghauts in eleven minutes. 


As he finds that it is believed by many that he is still associated 
with the firm of W. A. Brown and Pooley, Limited, consulting 
engineers, late of 61, Chancery-lane, and now of 10, Gray’s Inn- 
square, Mr. W. A. Brown requests us to state that he resigned 
his position as director of that company in March, 1921, and that 
he has not now any connection with it. 


Tur Inpusraiat Pusticrry Bureau asks us to state that it 
has transferred its offices from Cardiff to 40, Bennett’s-hill, 
Birmingham. 

Barmar, Limited, 10, Poland-street, Oxford-street, London, 
W. 1,.announces that it is now granting licences to responsible 
engineering companies, founders, &c., to operate the rimar 
metallurgical patented process for recovering scrapped castings 
in their own shops. 

WE are asked to state that Mr. James Carson, M.I. Mech. Eng., 
has retired from the ement of James Carson and Co., 
Limited, Fawley-road, Pettenham, N, 
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